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PREFACE. 


This  Mannal,  which  for  six  years  occupied  the  Author'! 
unceasmg  attention,  was  intended  as  a  companion  to  Oen. 
Portlt»ck's  Geology ;  and  the  desire  to  make  it  worthy  of  tiiat 
association  led  to  an  amount  of  lahour  and  expense  which 
only  a  very  extended  circulation  will  repay. 

The  plan  and  title  were  taken  from  the*'' Manuel  des 
Mollusques"  of  M.  Sander  Bang,  incomparably  the  best 
work  of  its  kind — for  an  acquaintance  with  which  the  author 
was  indebted  to  his  friend  and  master,  Wccxiak  Loksdalb — 
the  founder  of  the  ''Devonian  System"  in  Geology. 

On  the  subject  of  classification  and  nomenclature  the  Author 
followed  the  advice  and  example  of  his  former  colleague  in 
the  Geological  Society,  the  late  Prof.  Edwabd  Eobbbs; 
without  whose  approval  he  seldom  added  to,  or  deviated 
from,  the  practice  and  plan  of  the  ''History  of  British 
Molluscs." 

That  he  was  right  in  taking  this  course,  has  been  sanctioned 

by  the  highest  authority  in  this  country ; — since  the  same 

scheme  has  been  employed  by  Prof.  Owen  in  the  Hunterian 

Lectures  and  Catalogue.     It  has  also  been  adopted  by  Dr.  E. 

Balfoub  in  the  Madras  Museum ;  by  the  Bev.  Prof.  Henslow, 

in  his  Beport  to  the  British  Association  on  the  Eormation  of 

Typical  Collections ;  and  by  Prof.  Mobbis  in  his  Catalogue  of 

British  Eossils. 

It  was  the  writer's  desire,  by  abstaining  from  the  intro 
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L,  nave  been  treated  a 
•eat  many  duplicate  and  unnecessary  na 
oned  only,  as  will  be  seen  by  a  glance 
ley  are  printed  in  italics  ;  the  writer  s 
ith  those  of  the  distinguished  botanist  S 
the  system  should  not  be  encombered 
it  they  have  been  admitted  in  deferei 
neral  opinion.* 

The  rules  of  the  British  Association,  i 
ifonnity,  have  called  into  existence  a  fcv 
king  to  distinguish  themselves  by  the  ei 
mean  and  MS.  names,  on  the  pretence  o 
vw  of  priority  "  (p.  48).     But  this  foU; 
i;htf  and  will  fedl  into  contempt  whei 

dty.f 

he  investigation  of  dates  is  the  most  d 
1  which  the  time  of  an  author  can  b 
r  safe  to  take  them  second-hand,  and 
>riginal  works  is  not  always  satisfactory 
lose  portions  of  the  work  have  been 
I  which  throw  light  on  T>flrfinr.i«-  v. 
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as  the  Talue  of  species  and  genera,  and  tho  laws  of  geogra« 
phical  and  geological  distribution.  It  is  in  these  departments 
that  the  affinity  of  natural  science  to  the  highest  kinds  of 
human  knowledge  is  most  distinctly  seen ;  and  in  them  the 
richest  and  noblest  results  are  to  be  obtained.  For  to  the 
thoughtfiil  and  earnest  investigator,  nature  ever  discloses 
indications  of  harmony  and  order,  and  reflects  the  attributes 
of  the  Maker. 

The  recreations  of  the  young  seldom  fail  to  exercise  a 
serious  influence  on  after  life ;  and  the  utility  of  their  pur- 
suits must  greatly  depend  on  the  spirit  in  which  they  are 
followed.  If  wisely  chosen  and  conscientiously  prosecuted, 
they  may  help  to  form  habits  of  exact  observation ;  they  may 
train  the  eye  and  mind  to  seize  upon  characteristic  facts,  and 
to  discern  their  real  import;  to  discriminate  between  the 
essential  and  the  accidental,  and  to  detect  the  relations  of 
phenomena,  however  widely  separated  and  apparently  unlike. 
In  this  way  **la  belle  Science"  (as  Mr.  Gaskoin  calls  Con- 
chology !)  may  acquire  the  influence  of  pursuits  more  usually 
resorted  to  for  mental  development  and  discipline. 

The  wood-cuts  have  been  principally  executed  by  Miss 
A.  N.  Waterhouse,  of  Marlborough  House,  from  original 
drawings  by  tho  Author ;  and  although  printed  from  stereo- 
types, they  have  tho  advantage  of  accurately  representing 
what  was  wished  to  be  shown. 

The  engravings  of  Mr.  Wilson  Lowry  speak  for  themselves ; 
many  of  the  figures  are  from  the  specimens  in  his  cabinet ; 
and  the  interest  he  has  taken  in  the  work  will  be  seen  in  the 
care  with  which  the  technical  characters  of  the  shells  are 
expressed. 


The  above  paragraphs,  forming  the  principal  portion  of  the 
Preface  to  the  first  edition  of  this  work,  will  suffice  to  show  the 
objects  which  the  late  Author  had  in  view.    A  few  additional 
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words  are  reqEwed  in  order  to  indicate  in  what  respects  this  edi- 
tion diffura  from  its  predecessor.  In  the  first  sdition  the  work 
consisted  of  three  parts,  in  this  it  consists  of  two.  In  Part  I, 
is  comprised  the  general  remarks  on  the  atraeture,  distrihution, 
&c.,  of  the  MoUusea,  while  Part  II.  is  devoted  to  the  By- 
Eopsis  of  the  Qcnera.  The  chapter  on  Tunicata  lias  been 
omitted,  since  they  are  more  nearly  allied  to  the  Polyzoa 
than  to  the  MoUusca  proper,  and  since  the  treatment  of  the 
Molluscoidan  group  would  have  made  the  work  inconveniently 
hulky.  It  secined  preferable,  therefore,  to  devote  a  future 
volume  of  the  series  to  the  Molluscoida  (emhmcing  hoth  the 
Tuuicata  and  the  Polyzoa)  than  to  describe  them  in  the 
present  work.  The  Look  has  been  subjected  to  a  complete 
revisal,  and  numerous  alterations  and  additions  Lave  been 
made ;  hut  the  reviser  has  interfered  as  littJe  as  possiblo 
with  the  Author's  original  classification  and  syatematio 
arrangement. 
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MANUAL  OF  THE  MOLtUSG*. 


ON  TIIS  FOStnOH  OF  THE  UOLLrSCA  RI  THE  AimiAl.  KINODOM.. 
All  kcfiwn  animals  arc  coriiitnii'ti^  iil'<™  fiic  dilTiu ''i'   'y,.'--' 

1.  'fho  liiKhcst  iif  tllP.-o  groups  is  i.ujianilMl  itiJtn  ilii;  i..;.\[ 
t-'i-li'W  it  hj  a  sharp  Uno  of  distioctioa.  Jii  it  tli-^  m;iiii  m.ii'ii  of 
1h>.'  nc-rvous  Byatcm  is  placed  on  tho  dor^lsideof  thu  body,  und  i^i 
in  no  iostanco  pierced  by  the  alimentary  can.il.  It  U  sepiiratcd 
fn>tii  thg  alimentary  canal  by  a  partition,  ik-Iuch  iu  iiiO:it  cb^cs 
i*  l-'inv.  anil  diridod  into  wparale  parts,  kiioini  aa  Tf-rtebra>; 
whil'.'  in  a  Prw  it  ia  cartilagiiiona,  and  not  dinded  into  distinct 
liurt?.  Vt-rtebnp  are  a  common  feature  amongst  Iho  VirUhruIn, 
as  tUis  sub- kingdom  is  ciillod ;  bvit  thoy  do  not  form  an  essential 
characteii-itic,  aa  tio  name  might  Euera  to  imply.  I.'isliuut 
nrpins  arc  devoted  to  the  functione  of  rosiiiralion  and  tii  ru- 
I;itii>ii;  ttio  Ecxos  nil!  generally  distinct ;  oath  individual  id 
gr-ncrjlly  developed  fi'om  a  siugle  egg.    Illooil  rod. 

2.  In  the  second  sub-kingdom,  or  ifolhisra,  wliicli  is  ^(■11 
exemplified  by  thf;  common  garden  snail,  the  nautihis,  and  (ho 
oy.=;er,  the  wft  parts  arc  in  most  cases  prelected  by  nn  external 
fhfcli,  which  is  harder  than  tho  bones  of  tho  vertebrates,  nnd  Iho 
covering  of  the  crab  and  lobster.  It  consists  almost  entirely  of 
cailionato  of  lima,  whilo  tho  bonoa  of  the  vertebrnles  contain  a 
large  proportion  of  phosphate  of  limo.  The  shells  of  many  ot 
the  Brachiopoda,  bucJi  as  Lingiila,  and  of  n  few  of  the  Ptcropoda, 


_  ,-'iind  -wornia,  have  i  _  .^^ 

„>-^Jii«b^  S<ye  (t,-dt«ir  outer  integument  U  sufficicnBi 

Be^a'  aVSnco  o^  a  supportj  n  covering,  ond  a  defocw^ 

Tbtj  extemftl  armature,  like  tlie  bodies  and 

I'ors,  is  divided  into  segments  or  jointa,  which 

^iiishi^^  the  membora  of  thi»  group  from  the  others. 

Inctv  of  Qi'i'snging  wrms  with  insects  vill  be  ieen,  it 

mbortd  lliat  oren  thfl  butterfly  and  bee  commeneo 

3-liko  form.     This  division  of  joiiit:d 

^.u^M^ls  boATH  tbo  iiQiuo  of  Iho  AntiutoiKi,     The  nervous  system 

jiisists  of  gaughu  arranged  in  pairs  in  tho  middle  lino  of  tho 

jdr.     Pcom  Has  tiiual  lateral  deyeloftnent  ei  ILe  i 


;  Moij,usci. 


n  pass  froaffllo  higtest  of  11 
re  cannot  find  any  continuon 
■■:,  ■.r-'il,.!t  TiTi,-  vvl.i.l:  will  coinjpct  tho  Annuloea -willi 
-    ..  ■  !  :i     >!   ■"  ,      .  with  the  VertebratQ,         n 

I  '■'.  '■■  '.:'.\~.  high  and  Itjvr  in  upe^fing  al 
;  and  it  ia  importijat  to  bear  idttaind  that  Ihof^ro  by 
U  intended  to-iinid]'  that  thei^Wmy.diffiirenco-^ilku 
eofpeifbction,  or  that  onoanimnij!  less  fitted  to  Eubserrc 
P^B  pnrposea  of  life  than  another.''  By  an  animal  of  a  low 
i  [fc^oisation  is  simply  meaut  one  in  which  all > thoi>fimctir>n'< 
i .  ''f  life  are  carried  on  by  means  of  a  few  organs,  Whot-greatpi' 
^e  number  of  organs  that  ore  sot  apart  to  perform  special 
'  mElttionB  tho  higher  is  tho  animal  said  to  bo. 

The  evidence  afforded  by  geological  roscarchcs  seems  to  show 
I  that  tho  leading  types  of  animal  structure  have  existed  from  a 
comparatiTely  early  peiiod  in  tho  history  of  tho  globe  ;  and  that 
I  lU  forms  which  have  left  any  indications  of  their  cxislcnco 
,  l*loug  to  ono  ov  other  of  Ihoso  types.  Tho  oldest  fossils  known 
at  the  present  time  belong  to  tho  Protozoa;  but  next  to  thciii 
come  the  MoUusca. 

By  adding  to  the  living  population  of  the  world,  those  forms 
vbich  ]ieapled  it  in  times  long  past,  wo  may  arrivo  at  some 
dim  conception  of  tho  great  scheme  of  tho  animal  kingdom, 
AivJ  if  at  present  wo  see  not  tho  limits  of  the  tomjilo  of  nature, 
r.rir  fully  comprehend  its  design, — at  least  we  can  feel  sure  that 
there  is  a  boundaiy  to  this  present  oiilor  of  things;  and  that 
ih-'n;  has  been  a  ]ilan,  such  as  we,  from  our  mental  constitu- 
■i'-o.  aro  able  to  appreciate,  and  to  study  with  oYOr-incrcasing 

CI-VS3E3  OF  TUS   iiOLLVSCX. 

This  rub-kingdom  consists  of  two  gi.^at  groups,  viz.,  tho 
T.'JIinta  propc-r  and  the  moUxittoida.  The  molluKxt  are  animal.-f 
with  soli  Uidies,  enveloped  in  a  muscular  skin,  and  usually 
lii'ccfed  by  a  nuivulvo  or  bivalve  eholl.  That  p.ii-t  of  their 
i:.'.-'giim(.-nt  which  contains  the  rii^ccra  and  secretes  the  shell,  is 
l':iii>,-d  the  muiiift ;  in  the  univalves  it  takes  tho  form  of  a  sac. 
virl)  an  opening  in  front,  I'rijm  which  the  head  and  locomotivo 
■ii'L':i;i--  i>r(.j('ct :  in  tlio  bivalves  it  is  divided  into  two  lobes. 

Tho  uni^-alvo  mollwcu  are  rnrrphalona,  or  furnished  with  a 
'K.'tiiirt  h'ad ;  tht^y  have  eyes  and  tentaculn,  and  tho  mouth  i.' 
.inii'.il  cithi.T  with  jaws  or  with  tooth   strajis.'      Cuvier  has 
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divided  thorn  ioto  tliree  oLiases,  founded  on  tlis  modificationa  ^. 
their  feot,  or  principHl  locomotive  organs. 
1.  Tha  cuttlo-&dbos  constitute  the  firet  cIubb,  and  are  tt 


Fig.  I,*  Onl  uptct  of  4  Cepktloiiod. 

Cephalopoda^^  bocauBO  their  feet,  or  more  proporly  amu,  a 

60  attached  to  the  hoad  as  to  form  a  circle  round  the  mouth. 

2.  la  the  Oa6leropoda,l  or  Bnails,  the  under  sido  of  tiu>  b 
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\       3.  Tha  Ften^cda  *  inhabit  tliB  sea  only,  and  svim  with  a  pais 
*    of  fins,  extending  ontwaidB  finm  the  aides  of  the  head. 

The  other  moUoBca  are  aeephalout,  or  destitute  of  any  dietinct 

bead ;  they  are  all  aquatic,  and  moat  of  them  are  attached,  or 

I     hare  no  means  of  moving  from  plaoe  to  place.  They  are  divided 

^    into  three  claaaes,  characterised  by  modifications  in  theii  breath- 

ing-^ngan  and  shell. 

1 1.  The  Braehiopoda  f  are  bivalTee,  having  one  shell  placed  on 
(he  back  of  the  animal,  and  the  other  in  front ;  they  take  their 
name  from  two  long  ciliated  arms,  developed  from  the  aides  of 


Elgi.  «,£,«.  BiicluiiindA,t 

the  month,  witli  which  they  create  ciuronta  that  bring  them 
food.  Theee  aims  were  fonnerly  supposed  to  toko  the  place  of 
the  feet  in  the  preyiooaly-mentioned  classee.  They  are,  how- 
over,  esBentially  breathing  organs,  and  consequently  the  term 
Braehionobrancina  (arm-breathers)  has  been  proposed  foi  the 
erroneous  one  of  Srachiopoda  (arm-footed). 
,  S.  The  LameUibranchiata,^  or  ordinary  bivolvos  (like  the 
Oyster),  breathe  by  two  pails  of  gills,  in  the  form  of  flat  mem- 
Inanous  plates,  attached  to  the  mantle ;  one  ralve  is  applied  to 
the  right,  the  other  to  the  left  aido  of  the  body.  This  ckss  is 
sometimes  called  Conchi/era. 

The  Tunicala  have  no  shell,  but  are  protected  by  an  elastic, 
pclatinous  tunic,  with  two  orifices ;  Iho  breathing  organ  fakes 
Ihe  form  of  an  inner  funic,  or  of  a  riband  etrotched  across  the 
internal  cavity.     These  together  with  the  Polt/toa,  and  perhnps 


mwlng. 


a.  >p.,  doTul  TtXvr.  vilh  th«  nnJinil 
.  From  epcciniTTiB  coUertfd  bj  Mr. 
cvdiDB]  mucleB,  lij  wbioh  thft  *R]if« 
U  b««  btin  kindl)!  lent  by  Mr.  J.  B. 


Iho  Brachiopoda,  form  the  suli-clnaa  of  Molliieroida.  In  tho 
firft  edition  the  Tuuimtii  woi-o  described  in  detail,  but  they  are 
omittod  in  this  for  Tonsons  stated  in  the  prcfaco. 

Fivci  of  these  modificalJoiiB  of  the  moUuscan  typo  of  organi- 
8[itiim  wt'ie  known  to  Linnajua,  who  referred  the  animala  of  uU 
hia  gcnpra  of  shpll-fish  to  one  or  other  of  them ;  •  but  unfortu- 
nately he  did  not  himself  adopt  the  tmth  which  ho  wns  fha 
tlrst  to  son  ;  and  hero,  iia  in  hia  botany,  employed  an  nrtificial, 
in  preferencB  to  a  natural  method. 

Tho  Bystcmatic  arrniigoment  of  natural  objects  ought  not: 
IiOTVover,  to  bo  guidoil  by  convenienoe,  nor  "  feimed  moroly  for 
Uio  purpoEoa  uf  cusy  rcmomlxrance  and  communication."     Tha 
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in  the  tjhdebstaitdiho  of  the  subject,  whereas  a  "de&d  and 
arbitrary  arrangement"  is  a  perpetual  bar  to  advancement, 
*' containing  in  itself  no  principle  of  progression."  {Coleridge,)  ^ 

Habits  aot)  Economy  op  the  Mollxjsca. 

Erery  Hying  creature  has  a  history  of  its  own;  each  has 
rharacteristics  by  which  it  may  be  known  from  its  relatives ; 
etch  has  its  own  territory,  its  appropriate  food,  and  its  duties 
to  perform  in  the  economy  of  nature.  Our  present  purpose, 
however,  is  to  point  out  those  circumstances,  and  trace  the 
progress  of  those  changes  which  are  not  peculiar  to  individuals 
or  to  species,  but  have  a  wider  application,  and  form' the  history 
of  a  great  class. 

In  their  infemcy  the  molluscous  animals  are  more  alike,  both 
in  appearance  and  habits,  than  in  after  life ;  and  the  fry  of  the 
iqnatic  races  are  almost  as  different  from  their  parents  as  the 
caterpillar  frt>m  the  butterfly.  The  analogy,  however,  is  reversed 
in  one  respect ;  for  whereas  the  adult  shell-fish  are  often  seden- 
tary, or  ambulatory,  the  younp:  are  all  swimmers ;  so  that  by 
means  of  their  fins  and  the  oceim-currents,  they  travel  to  long 
distances,  and  thus  diffuse  their  race  as  far  as  a  suitable  climate 
and  conditions  are  found.  Myriads  of  these  little  voyagers 
drift  frt)m  the  shores  into  the  open  sea  and  there  perish ;  their 
tiny  and  fragile  shells  become  part  of  a  deport  constantly 
accumulating,  even  in  the  deepest  parts  of  the  sea. 

Some  of  these  little  creatures  shelter  themselves  beneath  the 
shell  of  their  parent  for  a  time,  and  many  can  spin  silken 
threads  with  which  to  moor  themselves,  and  avoid  being  drifted 
away.  They  all  have  a  protecting  shell,  and  even  the  young 
bivalves  have  eyes  at  this  period  of  their  lives,  to  aid  them  in 
choosing  an  appropriate  locality. 

After  a  few  days,  or  even  less,  of  this  sportive  existence,  the 
sedentary  tribes  settle  in  the  place  they  intend  to  occupy  during 
the  remainder  of  their  lives.  The  tunicary  cements  itself  to 
rock  or  sea-weed ;  the  ship-worm  adheres  to  timber,  and  the 
vholas  and  IHhodomus  to  limestone  rocks,  in  which  they  soon 
excavate  a  chamber  which  renders  their  first  means  of  anchorage 
nnnccessarj'.  The  mya  and  razor- fish  burrow  in  sand  or  mud ; 
the  mpssel  and  jnnna  spin  a  byssus  ;  the  oyster  and  spondylua 
attach  themselves  by  spines  or  leafy  expansions  of  their  shell ; 
the  hrachxopoda  are  all  fixed  by  similar  means,  and  even  some 
of  the  gasteropods  become  vohmtary  prisoners,  as  the  hi'pponyx 
and  vermeiu$. 


ti  WAM'AL  OP  THE 

Other  tribes  rotain  tho  power  of  traveUing  at  w3I.  scd  ahifl 
their  quartora  pcriodieaUy,  or  in  search  of  foo<i ;  the  riTW- 
mussel  liraga  itself  sluwly  along  by  protruding  and  contracting 
its  flexible  foot;  fho  cockle  and  trigonia  have  the  foot  bent, 
enabling  thBm  to  moke  ohort  leaps ;  the  scallop  {pedtn  oprrct- 
/tirij)  Bwims  rapidly  by  opening  and  shutting  its  tinted  valvee. 
Ncnrly  all  the  gastoropoda  creep  like  the  anail,  though  aomo  oro 
much  more  aotire  than  othera ;  the  pond-snailfl  can  glide  along 
the  surface  of  the  water,  shell  downwurda ;  the  nocleohnnclis 
mid  ptcropods  swim  in  the  open  sea.  The  ccttle-fish  have  a 
Etraiigo  mode  of  walking,  head  downwards,  oa  their  outspread 
arms ;  they  can  also  awiin  with  their  fins,  or  with  their  webbed 
armH,  or  by  expelling  the  water  forcibly  from  Ihoir  brsncbinl 
chamber;  tho  calomavy  can  even  Etriko  the  surface  of  tlie  eea 
with  it3  tail,  and  dart  info  the  air  like  the  flying-fish, — (Ovm.) 

By  these  means  tho  moUiisca  havo  sprcnd  themselTes  over 
every  part  of  Iho  habitabla  globe ;  erery  region  has  ite  tribe ; 
every  situation  its  appropriate  specioa ;  the  lajid-anailB  frequent 
moist  places,  woods,  sunny  banks  and  rocks,  climb  troea,  or 
burrow  in  the  ground.  Tho  air-breathing  limneida  live  in 
fresh-water,  only  coming  occasionally  to  tho  surface ;  and  Iho 
auriculas  live  on  tha  sea-shore,  or  in  salt-marshes.  In  the  sea 
Racli  Kono  of  dooth  has  its  roolluscous  fauna.     The  linmet  and 
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in  abhorrence,  and  fast  or  shift  their  quarters  while  that  crop  is 
on  the  ground.*  Some,  like  the  "  cellar-snail,"  feed  on  crypto- 
gamic  TOgetation,  or  on  decaying  leayes;  and  the  slugs  are 
attracted  by  fungi,  or  any  odorous  substances.  The  round- 
mouthed  sea-snails  are  nearly  all  yegetarians,  and  consequently 
limited  to  the  shore  and  the  shallow  waters  in  which  sea- weeds 
grow.  Beyond  fifteen  fathoms,  almost  the  only  yegetable  pro- 
duction is  the  nullipore ;  but  here  corals  and  homy  zoophytes 
take  the  place  of  alga,  and  afford  a  more  nutritious  diet. 

The  whole  of  the  biyalves,  and  other  headless  molluscs  live 
cm  infusoria,  or  on  microscopic  plants,  brought  to  them  by  the 
coixent  which  their  ciliary  apparatus  perpetually  excites ;  such, 
too,  must  be  the  sustenance  of  the  magilus,  sunk  in  its  coral 
bed,  and  of  the  calyptrcM,  fettered  to  its  birth-place  by  its  cal- 
careous foot. 

The  camiyorous  tribes  prey  chiefly  on  other  shell-fish,  or  on 
loophytes ;  since,  with  the  exception  of  the  cuttle-fishes,  their 
organisation  scarcely  adapts  them  for  pursuing  and  destroying 
other  classes  of  anixnals.  One  remarkable  exception  is  formed 
by  the  stUifer,  which  liyes  parasitically  on  the  star-fish  and  sea- 
urchin;  and  another  by  the  testaoella^  which  preys  on  the 
common  earth-worm,  following  it  in  its  burrow,  and  wearing 
a  buckler,  which  protects  it  in  the  rear. 

Most  of  the  siphonated  uniyalTes  are  animal- feeders ;  the 
carrion-eating  stromb  and  whelk  consume  tho  fishes  and  other 
creatures,  whoso  remains  are  always  plentiful  on  rough  and 
rocky  coasts.  Many  wage  war  on  their  own  relatiyes,  and 
take  them  by  assault ;  the  biyalyes  may  close,  and  tho  oper- 
culated  nerite  retire  into  his  homo,  but  the  enemy,  with  rasp- 
like tongue,  armed  with  siliceous  teeth,  files  a  hole  through 
the  shell, — yain  shield  where  instinct  g^des  the  attack !  Of 
the  myriads  of  small  shells  which  the  sea  heaps  up  in  every 
sheltered  "  ness,"  a  large  proportion  will  bo  found  tiius  bored 
by  the  whelks  and  purples ;  and  in  fossil  shell-beds,  such  as 
that  in  the  Touraine,  nearly  half  tho  bivalves  and  sea-snails 
are  perforated, — ^the  relics  of  antediluvian  banquets. 

This  is  on  the  shore,  or  on  the  bed  of  tho  sea ;  far  away  from 
land  the  carinaria  and  Jirola  pursue  the  floating  acalephe;  and 
the  argonaut,  with  his  relative  the  spirilla,  both  camivorous, 
are  found  in  the  **  high  seas,"  in  almost  every  quarter  of  the 
globe.    Tho  most  active  and  rapacious  of  all  are  the  calamaries 

*  Dflote  lime-water  tod  rery  weak  alkaline  tolatioDf  are  more  fatal  to  enaili  than 
«ien  talt. 

B  3 
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and  cuttles,  who  rindicnte  tlioir  higli  position  in  the  tiaiiu'iilists' 
"  Byttem,"  by  preying  cveii  on  fishos. 

Aa  tho  ehell-fish  rare  great  eaters,  eo  in  thoir  turn  thoy  afford 
food  to  many  other  creatures;  fulfilling  the  univerenl  law  of 
eating  and  being  oaten.  CiTiUBed  man  etill  BwaUoivs  tho 
oyster,  although  snails  are  no  longer  reckoned  "a  daintj-diah;" 
luUEsel,  cockles,  and  periwinkloa  are  in  great  esteem  with 
children  and  tha  other  unaopbi  sties  ted  classes  of  society  ;  and 
so  are  scallops  and  the  haliotia,  where  thoy  can  be  obtained. 
Two  kinds  of  whelk  are  brought  to  the  Loudon  market  in  great 
quantities ;  and  tho  arms  of  the  cuttle-fish  aro  eaten  by  the 
Neapolitans,  and  also  by  the  East  Indians  and  Malays,  lii 
eeasons  of  scarcity-,  vast  quantities  of  shell-fish  ore  consumed 
by  tho  poor  inhabitants  of  the  Scotch  and  Irish  coasts.*  StdU 
more  ate  regularly  collected  for  bait ;  the  calamary  is  muoh 
used  in  the  cod-fisbery,  oS  Newfoundland,  and  the  limpet  and 
whelk  on  our  own  coasts. 

Many  wild  animals  feed  on  ahell-fish;  the  rat  and  the  raccoon 
seek  for  them  on  tho  8ca-aho)'o  when  pressed  by  hunger ;  the 
South  American  otter,  mid  Iho  r:mb-catinp  opo«pum  coiiBtaiitly 
resort  to  salt-marshes,  and  tho  sea,  in  order  to  prey  on  the 
niolluBca ;  the  great  whale  lives  habitually  on  the  small  floating 
pteropods  ;  sea-fowl  search  for  the  littoral  species  at  every 
ebbing  tide;  whilst,  in  their  own  element,  tho  marine  kind 
are  perpetually  doToui'cd  by  fishes.  The  haddock  is  a  "  great 
conchologist ;  "  and  some  rare  northern  sea-ahella  have  been 
rescued,  unbroken,  from  ihfi  stomach  of  the  cod;  whilst  even 
tho  strong  valves  of  Iho  ci/pyina  are  not  proof  against  the  teeti 
of  the  cat-fish  {finarhicas). 

They  even  fall  a  prey  to  animals  much  their  inferiors  in 
pagacity ;  the  slw-flsh  swallows  the  smalt  bivalve  entire,  and 
dissolves  Iho  animal  out  of  its  shell ;  and  tho  bubble-shell 
(pfiiiine),  itself  predacious,  is  eaten  both  by  star-fish  and  sea- 
anemone  [actinia). 

The  land-snails  afford  food  to  many  birds,  especially  to  the 
thrush  tribe ;  and  to  some  insects,  for  the  luminous  larva  of 
the  glow-worm  lives  on  them,  and  some  of  the  large  predacious 
beetles  (e.g.,  carabut  vio!aceut  and  goenut  otens),  occasionally 
kill  siuga. 

The  greatest  enemies  of  the  mollunxi,  however,  are  those  of 

*  See  Hogh  Miiler'i  "Sc(nM  nnd  LfgenSs  of  (he  Norlli  o(  ScWlnnrt."     The  AJo*. 

invt.  SairiAua,  jtew  ZfaluiS,  ud  elseitlifn,  an  »oiEelinie«  buadredj  of  j«rf»  ia 
lei^gui,  unit  rompoefa ilauaS  fatiTt\f  ol  fiitWt. 
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tHeir  own  nation.  Scarcely  one-half  the  shelly  tribes  graze 
peacefully  on  sea-weed,  or  subsist  on  the  nuhient  particles 
which  the  sea  itself  brings  to  their  mouths ;  the  rest  browse 
on  liTing  zoophytes,  or  prey  upon  the  yegetable-feeders. 

Yet  in  no  class  is  the  instinct  of  ''  self-preservation*'  stronger, 
nor  the  means  of  defence  more  adequate;  their  shells  seem 
expressly  giyen  to  compensate  for  the  slowness  of  thoir  move- 
ment, and  the  dimness  of  their  senses.  The  cuttle-fish  escapes 
from  attack  by  swimming  backwards  and  beclouding  the  water 
with  an  inky  discharge ;  and  the  sea-hare  {aplysia)  pours  out, 
when  irritated,  a  copious  purple  fluid,  formerly  held  to  be 
poisonous.  Others  rely  on  passive  resistance,  or  on  conceal- 
ment, for  their  safety.  It  has  been  frequently  remarked  that 
moUuflcs  resemble  the  hue  and  appearance  of  the  situation  they 
frequent ;  thus,  the  limpet  is  commonly  overgrown  with  balani 
ind  sea-weed,  and  the  ascidian  with  zoophytes,  which  form  an 
effectual  disguise ;  the  lima  and  modiola  spin  together  a  screen 
of  grotto-work.  One  ascidian  (a.  cochlipera)  coate  itself  with 
fihell-sand,  and  the  carricr-trochus  cements  diells  and  corals  to 
tho  margin  of  ite  habitation,  or  so  loads  it  with  pebbles,  that 
it  looks  like  a  little  heap  of  stenes. 

It  must  be  confessed  that  the  instincts  of  the  shell-fish  are 
of  a  low  order,  being  almost  limited  te  eell-preservation,  the 
escape  frt)m  danger,  and  the  choice  of  food.  An  instence  of 
something  like  social  feeling  has  been  observed  in  a  Eoman 
snail  {helix  jpcmatia),  who,  after  escaping  from  a  garden,  re- 
turned to  it  in  quest  of  his  fellow-prisoner ; — but  the  accom- 
plished naturalist  who  witnessed  the  circumstance  hesitated  te 
record  a  £hing  so  unexampled.  The  limpet,  too,  we  leam  from 
the  observations  of  Mr.  George  Roberts,  of  Lyme  Eegis,  is  fond 
of  home,  or  at  least  possesses  a  knowledge  of  topography,  and 
returns  to  the  same  roost  after  an  excursion  with  each  tide. 
Professor  Forbes  has  inmiortalised  the  sagacity  of  the  razor- 
fish,  who  submits  to  bo  salted  in  his  hole,  rather  than  expose 
himself  te  be  canght,  after  finding  that  the  enemy  is  lying  in 
wait  for  him.  On  the  other  hand,  Mr.  Bowerbank  has  a  curious 
example  of  **  instinct  at  fault,"  in  tho  fossil  spine  of  a  sea- 
urchin,  which  appears  te  have  been  drilled  by  a  carnivorous 
gasteropod. 

Wo  have  spoken  of  shell-fish  as  articles  of  food  but  thoy  have 
other  uses,  oven  te  man ;  they  are  tho  toys  oi  children,  who 
hear  in  them  tho  roaring  of  the  sea ;  they  are  the  pride  of 
**  collecters  " — ^whoso  wealth  is  in  a  cone  or  **  wcntlo-trap  ;  "  * 

•  The  extraragant  prices  Uiat  hare  b^«n  given  for  rare  shells  are  less  to  be  regretted, 
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lind  thoy  tiro  the  orDamonts  of  baibRrons  tribes.  The  Friendly*  I 
Inlander  wears  tho  oraDge-cowry  as  a  mark  of  cLieflunahip  ^ 
(Sluldibunj),  and  the  New  Zoalander  polisliefl  tho  cimchiu  into 
.in  ornnmout  mora  brilliant  than  tho  "pearl  ear-drop"  of 
clofaicul  or  modom  times.  {Clarke.)  One  of  tlio  most  beautiful 
Bubstancea  in  nature  is  the  slieU-opal,  formed  of  the  remains  o( 
the  ammonite.  The  forms  and  colours  of  shells  (as  of  all  other 
natural  objects),  answer  some  particular  purpose,  or  obey  some 
gonoml  lair;  but  besides  this,  there  is  much  that  seems  specially 
intended  for  our  study,  and  calculated  to  call  forth  enlightened 
itduiirntion.  Thus  the  tints  of  many  shells  are  coneealed  during 
life  liy  a  dull  oxternul  coat,  and  the  pearly  halls  of  the  naatilas 
are  seen  by  no  other  eyes  than  ours.  Or  descending  to  mere 
"  utility,"  how  many  tracts  of  coast  are  destitute  of  limestone, 
but  abound  in  shell-banks  which  may  be  burned  into  lime ;  or 
J11  shell'Mind,  for  the  use  of  &rmerB.* 

Not  much  is  known  respecting  tbo  individual  duration  of  the 
sholl-fiah.  though  their  length  of  life  must  be  very  Taiuble. 
Many  of  the  aquatic  species  are  annuals,  fulfilling  the  cycle  of 
their  existence  in  a  single  year;  whole  races  are  entombed  in 
the  winiiy  tide  of  mud  that  grows  from  year  to  year  in  the  beds 
of  rirers,  and  lakes,  nnd  soos  ;  thus,  in  the  Wealdeu  clay  we 
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winter  tliey  retire  to  deeper  water,  and  in  the  following  spring 
return  to  the  tidal  rocks,  attain  their  full  growth  early  in  the 
Bommer,  and  after  spawning-time  disappear. 

The  land-snails  are  mostly  biennial ;  hatched  in  the  summer 
and  autamn,  they  are  half-grown  by  the  winter  time,  and 
acquire  their  full  growth  in  the  following  spring  or  summer. 
In  confinement,  a  garden-snail  will  live  for  six  or  eight  years ; 
but  in  their  natural  state  it  is  probable  that  a  great  many  die 
in  their  second  winter,  for  clusters  of  empty  shells  may  be 
found,  adhering  to  one  another,  under  ivied  waUs,  and  in  other 
sheltered  situations ;  the  animals  haying  perished  in  their 
hybernation.  Some  of  the  spiral  sea-shells  liye  a  great  many 
years,  and  tell  their  age  in  a  very  plain  and  interesting  man- 
ner, by  the  number  of  fringes  {varices)  on  their  whorls ;  the 
contour  of  the  raneUa  and  murex  depends  on  the  regular  re- 
currence of  these  ornaments  which  occur  after  the  same  inter- 
Tals  in  well-fed  indiyiduals,  as  in  their  less  fortunate  kindred. 
The  ammonites  appear  by  their  vartcea,  or  periodic  mouths 
(PL  HI.,  fig.  3),  to  have  liyed  and  continued  growing  for  many 
years. 

Many  of  the  bivalyes,  like  the  mussel  and  cockle,  attain  their 
full  growth  in  a  year.  The  oyster  continues  enlarging  his  shell 
by  annual  **  shoots,"  for  four  or  fivo  years,  and  then  ceases  to 
grow  outwards ;  but  yery  aged  specimens  may  be  foimd,  espe- 
cially in  a  fossil  state,  with  shells  an  inch  or  two  in  thickness. 
The  giant-clam  {tridacna)y  which  attains  so  large  a  size  that 
poets  and  sculptors  haye  made  it  the  cradle  of  the  sea-goddess, 
must  enjoy  an  unusual  longevity ;  Hving  in  the  sheltered 
lagoons  of  coral  islands,  and  not  discursive  in  its  habits,  the 
corals  grow  up  around  until  it  is  often  nearly  buried  by  them ; 
but  although  there  seems  to  be  no  limit  to  its  life  (though  it  may 
live  a  century  for  all  that  we  know),  yet  the  time  will  probably 
come  when  it  will  be  overgrown  by  its  neighbours,  or  choked 
with  sediment. 

The  fresh-water  molluscs  of  cold  climates  bury  themselves 
during  winter  in  the  mud  of  ponds  and  rivers ;  and  the  land- 
snails  hide  themselves  in  the  ground,  or  beneath  moss  and 
dead  leaves.  In  warm  climates  they  become  torpid  during  the 
hottest  and  driest  part  of  the  year. 

Those  genera  and  si)ecies  which  are  most  subject  to  this 
•*  summer  sleep  "  are  remarkable  for  their  tenacity  of  life ;  and 
numerous  instiEinces  have  been  recorded  of  their  importation 
from  distant  countries  in  a  living  state.  In  June,  1850,  a 
living  pond-mussel  was  sent  to  Mr.  Gray  from  Australia,  which 
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tind  been  more  than  a  yefir  out  of  water.*  The  pocd-mail^l 
{ampultaria:)  have  been  fomid  alive  in  logs  of  mahogany  £roiap'| 
Hondums  (Mr.  Pickering] ;  and  M.  Caillaud  carried  iome  from 
Egypt  to  Paris  packed  In  saw-duat.  Indeed,  it  is  not  easy  to 
a.scertain  tLn  limit  of  tbeir  endurance ;  for  Mr,  Laidlay  having 
placed  a  number  in  a  dra\rer  for  this  purpose,  found  them  aliTO 
after  Jiiv  yfarf,  although  in  the  irana  climat*  of  Calcutta.  The 
rycioalomaii,  which  are  also  operculaferf,  are  welt  known  tfl  BuniTB 
imprisoiimouta  of  many  montha;  but  in  the  ordinary  land- 
snnila  such  cases  itre  more  remarkahlp.  Some  of  the  larg* 
tropical  bulimi.  brought  by  Lieutenant  Graves  from  Valpapaiao, 
revived  after  being  packed,  eome  for  thirteen,  others  fnr  twenty 
months.  In  1640  Mr.  Pickering  received  from  Mr.  Wollaaton 
a  bftaket-full  of  Madeira  snails  (of  twenty  or  thirty  different 
Bpeciee),  three-fourthB  of  which  proved  to  bo  alive  after  BevBTsl 
montha'  confinement,  including  a  sea  voyage,  Mr.  Wollaston 
has  himself  told  us  that  epecimonij  of  two  Madeira  Bnails  {helia 
jHipilio  and  Ucl^'/ormil)  eurviycd  a  fiiat  and  imprisonment  in  - 
pill-boxes  of  two  years  and  a  half,  and  that  n  large  number  of 
iho  small  htlii-  (un-i'cu/a,  brought  to  England  at  the  same  time, 
were  all  living  afler  having  boon  onoloaed  in  a  dry  bag  for  a 
ycnr  and  a  half. 
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breathing- organ ;  and,  in  most  instances,  a  profeoting  ahell.  ■ 
They  produce  egga,  ajid  the  young  generally  pass  through']! 
one  preparatory,  or  larval,  stage, 

Tht  neri-0113  tystem,  upon  whicli  Bcnsotion  and  the  exeidso  of 
muscular  motion  depend,  consists  of  a  brain  or  principal  anlrt, 
and  of  various  nerves  possosaing  distjnct  properties :  the  optit 
nerces  are  only  sensible  of  light  and  colotm;  the  auAfwy 
nerves  convey  impressions  of  sound ;  the  olfadory,  of  odoors ; 
Ihe  ga»tatOT\j,  of  flavours  ;  whilst  the  nerves  of  touch  or  feeling 
nre  widely  difflised,  and  indicote  in  a  more  general  way  the 
presenue  of  ertoma!  objects.  The  nerves  by  which  motion  ia 
produced  are  distinct  from  those,  but  bo  accompany  them  aa  to 
appear  like  parts  of  the  Bamo  cords.  Both  kinds  of  nervM 
cease  to  act  when  their  connection  with  the  centre  is  interrupted 
or  destroyed.  There  is  reason  to  believe  that  moat  of  the  move- 
ments of  the  lower  animals  resnlt  from  the  reflection  of  oitemal 
stimulants  (like  the  proooss  of  Jtreathing  in  man),  without  the 
intervention  of  the  will.* 

In  the  molluaca,  the  principal  part  of  (he  nervous  system  is  a 
ring  surrounding  the  throat  {txaophagiti),  and  giving  off  nerves 
to  diflferout  parta  of  the  body.  The  pointa  from  which  tho 
nerves  radiato  are  onlargomonts  termed  centres  {ganglia),  those 
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simple  structure,  and  perhaps  only  posseasea  sensibility  of  light 
without  the  power  of  distinct  Tuion.  The  larral  bivalTes  haye 
also  a  pair  of  eyea  in  the  normal  position  (Fig.  30)  noar  the 
month ;  but  their  development  is  not  continued,  and  the  adult* 
are  either  eyelem,  or  possess  merely  rudimentary  organs  of 
vision,  in  the  form  of  black  dots  (ocrfii)  along  the  margin  of  the 
iiuuttl«.*    These  supposed  eyes  haye  been  detected  in  a  great 


Fig,  10.  ftcl. 


most  conspiouons  in  the  scallop, 
of  argtM  from  FoU  on  this  account 


many  bivalTee,  bnt  they 
vhich  has  received  the  n« 
(Fi*.  10). 

In  the  tonicariea  similar  ocdli  are  placed  betveen  the  tentacles 
which  sniTound  the  orifices. 

8«n»e  of  Htaring.  In  the  highest  cephalopoda,  this  organ 
consists  of  two  cavities  in  the  rudimentary  cranium  which  pro- 
tects the  brain ;  a  small  calcareons  body  or  otolilhe  is  snspended 


Fig.  IL  Tiuucla  of  >  Kudllmiiclkt 

in  each,  as  in  the  vestibular  cavities  of  fishes.  Similar  auditory 
eapmlea  occur  near  the  base  of  the  tentacles  in  the  gatteropoda, 
■nd  they  have  been  detected,  by  the  vibration  of  the  otolithes, 
in  many  bivalves  and  brachiopods.    With  the  exception  of 
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dpu  of  itaion."    {Garnrr.) 

The  Mm*  conclusion  is  ( 

t«pn  ia  tbe  An^l€t  da  Hein 

raAWurfU^forlMJ. 

I  Puun  van.1.  L..  tnm  , 

k  ipecimtn  dredged  by  Ml 

••,U»r*lU*tniiUlu;ir.thB 

bruchiB. 
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armata,  FcrtM.  from  Alic 
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vliidi  IL  Talm 
llkiiMick  ftsd  ] 
KTn*^1}t*'H  testifies  of  H/o  n 
lb'  nifLnan'  niK>ii9  of  G 

Xbf  Ufaul  t^iMOes  tf  a»  1n«h»  «n  coiiMdared  to  be 
(4^Bii¥  for  dtaainLimti^  &aS,  bst  m  «^«t  'w^  ia  unknown 
[Fi^.  IS.  7.  r..  n>e*rBR-*f  ■n«(MAaiadic«ladntbn'bxt]i« 
hsbiu  of  ibf>  laiicAb  aai  Ifair  tbnao  of  food  tLui  bj  lh« 
^trurtim  nf  >  t^pncbl  cc^b.  Ifce  «apkats  afipear  to  exerasa 
litUs  difatmiaaiitm  in  riaoling  fiwd,  and  cvalluT  anytlung 

tiut    is    gTT^rtll    OOOB^   to  SHltr  Amt  *—»■<<«_  tnrfniliiig  liriu 

■niioklr'ulof.  and  rmi  the  Aarp  fpMula  of  »pon|;es.  In  soma 
tnstwires,  Loit'rei,  U»e  ot»1  orifire  is  Trail  §:aaT4ed,  as  in  pfftfn 
(Fi^  !(>'.  In  llur-  Eiurpi^la  the  ton^no  i«  armed  witli  spines, 
emj'lcpai  in  tk?  nmuninntion  of  tlie  fotid ,  Eind  cannot  possess  n 
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A  glore-fingor ;  the  branching  gilla  of  some  of 
tbe  sca-sIug^,  and  Ibo  tcntncles  of  the  cuttlo-fiahea  Bje  also 
emincntlj-  enntracf  ile,  * 

^e  inner  tunic  of  tho  aKi'dinns  (Fig.  8,  t)  presents  a  beantifol 
example  of  rn'oscular  tissue,  tbe  crossing  fibrea  baring  much 
tho  appearance  of  basket-work ;  in  tbe  transparent  talpiane, 
these  fibies  aro  grouped  in  flat  bonda,  and  amnged  in  cbarac- 
tmstic  patterns.  In  this  closs  {funicala)  they  act  only  aa 
ipkinrtm  (or  circular  muacles),  and  by  their  sudden  contraction 
c:cpcl  tbe  water  froni  the  branchial  cavity.  Tbe  musctilnr  foot 
of  tbe  biTolyes  is  extremely  floxiblo,  having  layers  of  circular 
fibres  for  itfl  protrusion  (Fig.  18,  /),  and  longitudinal  bonds  for 
its  retraction  (Fig.  30  *) ;  its  structure  and  mobility  has  been 
compared  to  that  of  tbe  bumaa  tongue. 
In  the  borrowing  sbcll-fisb  (such  as 
Wrn),  it  ia  Tery  large  and  powerful,  and 
in  the  boring  species,  its  surface  is 
etoddcd  with  siliceous  particles  {tpiaila),  | 
which  renders  it  a  very  efficient  instru- 
ment for  tho  enlargement  of  their  cells, 
(ff'inroci).  In  the  attached  biTalves  it 
is  not  developed,  or  exists  only  in  a  rudi-  ^>«-  "■  ' 
mentary  state,  and  is  subsidiary  to  a  gland  which  sccretoa  tbe 
niatcrial  of  those  threads  with  which  tho  mussel  and  pinna 
attach  themselves  (Fig.  13).  These  threads  are  termed  tbo 
hyuua ;  tho  plug  of  the  anomia  and  the  pedicel  of  terebratiila 
ore  modifications  of  the  hyi$ui. 

In  tho  cuttle-fishes  alone  wo  find  muscles  attached  to  internal 
mrtilnges  which  represent  tbo  bones  of  certebrate  animals  ;  the 
mujicles  of  the  arms  are  inserted  in  a  cranial  cartilage,  and  those 
»f  the  fins  in  the  lateral  cartilages. 

Muscles  of  a  third  kind  are  attached  to  the  shell.  The  vatvea 
of  the  oyster  (and  other  mono-mi/aTia]  are  connected  by  a 
•ingle  muscle ;  those  of  the  ri/flifira  (and  other  c/i-myarits),  by 
iTTi:  the  contraction  of  which  brings  the  valves  together. 
Ib'.y  aro  hence  named  atliladon;  and  the  part  of  tho  shell 

■  T.:-  miBroiai  IH>re<  c(  mrHln-o  fr^ufnllj-  rrewnt  the  Iransvcrrt  Jtripes  wIihIi 
.Lii.-'.^r.-c  I'j'.Hnrars  mu»;;e9  in  lUe  hiEli.'r  animiilii.   Strippd  musculAi  Btirii  luu  bfen 

r  ..  iiLwIr  bl  IhM  Mt-ir  anaiuniift  lur  the  |<iiqioK  d[  Hi-niicrini;  sikIi  fllire  imonfpt  Ihe 
!:':.''k!H  bncliiapudis  but  niiboui  tocii'W.    SKrlped  Dtirei  tiive  boeii  kfd  in  xitt 

'  Vi,'.  IS.   DrtaiiHa  ji-Jyuur^Jo   traflu  IF-J,  truni  th*  Sarre)-  limlic:-iV»''i 
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to   which    thoy  are    attached    is   always    indicated    by  Econ 

(Kb.  h,  .. »% 

Tho  border  of  tho  mantle  is  oIbo  mnscular,  and  tha  place  of 
its  attachment  ia  marked  in  the  shell  by  a  line  cnlled  the  pallial 
impresiion  (p) ;  the  presenoe  of  a  hay,  or  aimia  (i),  in  thia  line, 
shows  that  tho  nnimnl  had  retractile  siphons ;  the  foot  of  the 
animal  is  with[Irawn  by  rrtratitcr  mascles  also  attached  to  the 
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pdfjn,  which  look  like  aooeasory  gills  (Fig.  18,  2,  Q.  The 
dliftted  aims  of  the  brachiopods  ocoupy  a  siniilar  position 
(Figs.  4,  6,  6).  The  encephalous  moUusca  are  frequently  armed 
with  homy  jaws,  working  yertically  like  the  mandibles  of  a 
bird ;  in  the  land-snails,  the  npper  jaw  is  opposed  only  by  the 
denticulated  tongue,  whilst  the  limne'ids  haye  two  additional 
homy  jaws,  acting  laterally.  The  tongae  is  muscular  and 
anned  with  recurred  spines  (or  lingual  teeth),  azxanged  in  a 
great  variety  of  patterns,  which  are  eminently  characteristic  of 
tiie  genera.*  Their  teeth  are  amber-coloiured,  glossy,  and 
tanalucent ;  and  being  siliceous  (they  are  insoluble  in  acid), 
fhey  can  be  used  like  a  file  for  the  abrasion  of  yery  hard  sub- 
stances. With  them  the  limpet  rasps  the  stony  nullipore,  the 
whelk  bores  holes  in  other  shells,  and  the  cuttle-fish  doubtless 
uees  its  tongue  in  the  same  manner  as  the  cat.  The  tongue,  or 
lingual  ribbon,  usually  forms  a  triple  band,  of  which  the  central 
part  is  called  the  rcichis,  and  the  lateral  tracts  phuroe,  the 
tmchidian  teeth  sometimes  form  a  single  series,  overlapping 


Fig.  15.    Lingual  Teeth  of  MoUuBca. 

each  other,  or  there  are  lateral  teeth  on  each  side  of  a  median 
series.  The  teeth  on  the  pleurce  are  termed  uncini;  they 
are  extremely  numerous  in  the  plant-eating  gasteropods  (Fig. 

Sometimes  the  tongue  forms  a  short  sendcircular  ridge,  con- 

•  Hm  pfvpantion  of  the  lingual  ribbon  as  a  permanent  microflcopio  object,  requires 
tome  nkefij  <d  manipolation,  but  the  arrangement  of  the  teeth  may  be  leen  by  merely 
eaaxfnmiDg  part  of  the  animal  between  two  pieces  of  glass. 

t  Fig.  15.  A.  lingual  teeth  of  trochut  cinerarius  (after  LoTfo).  Only  the  median 
toolh,  and  the  (5)  lateral  teeth,  and  (90)  unemi  of  one  side  of  a  single  row  are  repre- 
sented. B,  one  row  of  the  lingual  teeth  of  cyprtta  europaa;  consisting  of  a  median 
tooth  and  three  uncini  on  each  side  of  it. 


2->  K.iNDiL  or  Tira  KOLi.trscA. 

tftiuedbotwoeii  the  jaws;  atothers,  ills  eitrouioly  elongated,  ami 
iU  folda  extoui!  backiraiild  to  tbe  stomach,  Tho  lineal  ribboD  of 
llio  limpet  is  longer  than  the  whole  ajiinml ;  tho  tongue  of  tic 
nliolk  hiLs  100  rows  i>f  teeth ;  and  the  great  slug  haa  160  Tovn, 
with  ISO  tooth  itt  each  row. 

Tho  front  of  the  tongue  is  frequently  cuired,  or  bont  quite 
oyer  ;  it  is  the  pwt  of  the  instrument  in  use,  aod  its  Icelh  an. 
often  broken  or  blunted.    Tho  posterior  part  of  t]i«  liuguul 


ribbon  usHftllj-  has  its  margins  rolled  together  and  united.  Cinn- 
iog  a  tubo,  which  is  preamned  to  open  gradually.  The  new 
tcoth  arc  developed  from  behind  forward^,  and  aro  broughl 
BuccflBsively  into  uso,  as  in  tho  sharks  and  rays  amongst  fishes. 
In  the  butluUe  tho  rar,!,is  of  the  tongue  is  unarmed,  and  the 
business  of  eninini[nitini»  Iho  fond  is  transferrod  to  na  oriw.n 
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Imnchs,  whose  stomachs  are  often  remarkably  branched,  the 
liTer  accompanies  all  the  gastric  ramifications,  and  even  enters 
the  re«?piratory  papillae  on  the  backs  of  the  eolids.  The  exist- 
ence of  a  renal  organ  has  been  ascertained  in  most  classes ;  in 
the  biTalyes  it  was  detected  by  the  presence  of  uric  acid.  The 
intestine  is  more  conyoluted  in  the  herbivorous  than  in  the 
camiTorouB  tribes :  in  the  bivalTCS  and  in  haUotia  it  passes 
through  the  yentricle  of  the  heart ;  its  termination  is  always 
near  the  respiratory  aperture  (or  the  excurrent  orifice,  where 
there  are  two*},  and  the  excrements  are  carried  away  by  the 
water  which  has  already  passed  oyer  the  gills. 

Besides  the  organs  already  mentioned,  the  enccphalous 
molluscs  are  always  furnished  with  well-developed  adivary 
glands,  and  some  have  a  rudimentary  pancreas  ;  many  have  also 
special  glands  for  the  secretion  of  coloured  fluids,  such  as  the 
purple  of  the  murex,  the  violet  liquid  of  ianthina  and  ajpilysia, 
the  yellow  of  the  huUidce,  the  milky  fluid  of  eoiis  and  the  inky 
secretion  of  the  cuttle-fishes.  The  gland  that  secretes  this 
fluid  is  situated  on  the  mantle.  It  consists  of  a  thin  layer  of 
elongated  cells,  and  is  to  be  found  in  most  gasteropods.  The 
fluid  produced  appears  to  have  diflcrent  properties  in  difierent 
species.  Thus  in  apjysia  and  some  snails  it  possesses  colour  at 
the  moment  of  being  secreted;  but  in  others  it  is  colourless,  as, 
for  instance,  in  turbo  littoralis  and  trochus  cinerarius.  Inmurex 
and  purpura  also  it  is  colourless  when  secreted  ^  but  on  being 
exposed  to  the  sun  it  becomes  first  yellowish  and  ultimately 
violet,  after  having  passed  through  various  intermediate  tints 
formed  by  the  mixture  of  yellow,  blue,  and  red.  According  to 
If.  Lacaze  Duthiers  it  is  probable  that  the  Bomans  obtained 
their  purple  dye  firom  three  or  four  species  of  mollusc,  such  as 
murtx  truneulus,  and  hrandan'Sy  and  purpura  hcemasioma,  A 
few  molluscs  exhale  peculiar  odours,  like  the  gorlic-snoil  {hdix 
nUiaria)  and  eledone  moichaia.  Many  are  phosphorescent,  espe- 
cially the  floating  tunicaries  {salpa  and  pyrosoma)^  and  bivalves 
which  inhabit  holes  {pholadida).  Some  of  the  cuttle-fishes  are 
f  lig^htly  luminous ;  and  one  land-slug,  the  phosphorax,  takes  its 
name  from  the  same  property. 

^Circulating  system.  The  moUusca  have  no  distinct  absorbent 
Evstem,  but  the  product  of  digestion  {chyle)  passes  into  the 
general  abdominal  cavity,  and  thence  into  the  larger  veins ; 

*  In  moftt  of  th«  i;ast«ropo(b  the  intestine  retnrns  upon  Iiielf,  and  termin&lM  on  the 
ri^zbt  side,  near  the  head.  Occiv imislly  it  ends  in  a  perforation  more  or  less  rcmurcd 
fr  m  th«  mar^nn  of  the  apcrtiirc,  as  in  trarftotonut,  /tsurdia,  maeroehisma,  ai.d 
Anittthua.    In  ekittm  the  intestine  is  straiglit,  and  terminates  i>06terii<rly. 
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which  are  perforated  with  nuinoroaH  round  aporfnres.  Ths 
circulating  orgaoa  are  tho  heart,  urt«rioe,  and  voins ;  the  blood 
is  colourleea.  or  palo  hluiah  white,  The  h'art  coaehls  of  an 
aiiride  (^motimcs  divided  into  two),  which  receives  the  blood 
from  tho  gille ;  oud  a,  musoular  otntrirk  which  propels  it  into 
(he  arteries  of  the  body.  From  the  capillary  exlremities  of  the 
arteries  it  coUecta  again  into  the  veins,  circulates  a  second  timo 
Ihrough  the  respiratory  organ,  and  returns  to  the  heart  aa 
nrterjul  blood,  Bosidea  this  tysUmic  heart,  tho  circulation  is 
aided  by  two  additional  hrmuchial  hearts  in  the  cuttle-fishea. 
Mr,  Alder  has  counted  from  60  to  80  pulsations  per  minute  in 
tho  uudibranche,  and  120  per  minute  in  a  vitrina.  Both  the 
arteries  end  veina  form  occasionally  wide  spaeas,  or  tinuaa ;  in 
tho  cuttle-fi^os  the  cosophaguB  is  partly  or  ontiroly  snrtounded 
by  a  venous  ii'iiui ;  and  ia  the  aiiepliata  the  visceral  cavity  itself 
forms  part  of  the  oiruulating  system. 

Aquif^mts  $ytiem.  Recent  anatomical  researches  by  Massn. 
Hancock,  Bollesten,  Bobertson,  WiUiams,  and  others  have 
thrown  considerable  doubt  upon  the  existence  of  any  aquiferous 
system  in  the  mollusca.  There  are  certainly  a  number  of  porea 
which  open  to  the  estemol  water ;  these  arc  situated  either  in 
tho  centre  of  the  creeping  disc,  as  in  cyprcea,  ctmuj.  and  ancil- 
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i  large  nniaber  of  blood  corposclea.   This  he  regards  as  a  proof 
of  the  mixture  of  blood  and  sea  water  vithln  the  bodjr  of  the 

Ropiratory  ei/iU-in.  The  respiratory  process  consists  in  lbs 
exposure  of  the  blood  to  tho  iufluonce  of  air,  or  water  contaia- 
ing  air;  during  which  oxygon  is  absorbed  and  carbonic  acid 
liberated.  It  is  a  process  essential  to  animal  Lifo,  and  is  never 
entirely  suspended,  oven  during  hybernation.  TKoao  air- 
brvathers  that  inhabit  watci  aro  obliged  to  visit  the  surface 
frequently;  and  stale  water  is  so  inimical  to  the  water- brcathoi's, 
that  they  soon  attempt  to  escape  from  tho  eoniinement  of  a  gloss 
orbaain,  unless  tho  water  is  frequently  lenewcd.  In  general, 
fresh  water  is  immediately  fetal  to  marine  species,  and  ealt 
water  to  those  which  properly  inhabit  fresh ;  but  there  are  some 
which  affect  brackish  water,  and  many  which  endure  it  to  a 
limited  extent.  The  depth  at  which  shell-fiah  live  is  probably 
influenced  by  tho  quantity  of  oxygen  which  they  require ;  the 
most-activo  and  energetic  rao 
Dear  the  eorfhce ;  those  found 
in  very  deep  water  are  tho 
lowest  in  their  instincts,  and 
are  specially  organised  for 
lh(-ir  situation.  Some  water- 
brtathera  require  only  moist 
Eea  air,  and  a  bi-diiimal  yisit 
from  the  tidc^Iiko  the  peri- 
winkle, limpet,  and  l-^llia ; 
whilst  many  air  -  breathers 
live  entirely  in  the  water  or 
in  damp  places  by  tho  water- 
EiJe.  In  fact,  the  nature  of 
the  repiratory  process  is 


9  live  only  in  shallow  water. 


atrial,  and  it  is  essential  in  each  case  that  tho  surface  of  the 
Ircathiug-organ  should  be  preserved  moist.  Tho  process  is 
n.ora  complete  in  proportion  to  the  extent  and  miaute  sub- 
division of  tho  vessels,  in  which  the  circulaticg  fluid  is  exposed 
lo  tho  rerivifying  influence. 

Tho  land-snails  (pulmoni/em)  havo  a  lung  or  air-chamber, 
formed  by  tho  folding  of  the  mantle,  over  the  interior  of  which 
the  pulmonary  vessels  oro  distributed ;    this  chamber  has  a, 


'  Tn^rmui  ptdinala,  Lnin.  {origlna]). 


-c  tbioaeb  [he  tnuupoRal 


eC»ptiil« 


26  MASrAl  OF  THE 

round  orifice,  on  II16  right  sido  of  llie  luiimal,  wliich  opens  s 
closes  at  irrogwlar  intorvals.  The  air  in  thia  cavity  ammt 
rcnow  itself  with  eiifflc.«nt  rapidity  (by  the  law  of  dJfibmQ 
without  any  spooial  mechanisni. 

In  tlia  nqimlic  sholl-fish  rcajiiration  19  [wrformed  by  ) 
mantlo,  or  by  a  poitioa  of  it  Bpeciiili;«id,  and  formiiig  a  | 
{brnnchia).  It  in  nffected  by  tJie  arms  id  bU  tho  braehiopa 
wliilo  the  m.-intle  Berree  as  an  auxiliary.  In  tho  ordiiM 
bivalves  tho  {fills  fcrm  two  mcmbranoua  plates  on  each  sid* 
thu  body:  tho  rausoulnr  mantle  m  still  somofimos  united,  (e 
ing  a  chamber  witli  two  orifices,  into  ono  of  which  tho  v 
flows,  wbil.-it  it  Dscapos  from  the  other ;  there  is  a  third  onoi 
in  front  fnr  the  foot,  but  this  in  no  wise  influnucoa  Iho  branch 
circulation,  ^^ometi^les  the  orificna  aro  drawn  out  iuto  U 
tuboa  or  itiphoiia,  especially  in  those  sholl-fi^h  wbii;h  biirrwip 
HiJid  (Figrs.  inandT). 


rlfi.  W 


Thosn  bivalves  which  have  no  siphons,  nnd  ovon  those  in 
which  the  manllo  is  divided  into  two  lobes,  arc  provided  with 
valves  or  folds  which  I'cndcr  the  respiratory  channels  just  as 
complete  in  efFect.  Those  ourronts  are  not  in  any  way  connected 
with  tho  opening  and  closing  of  tho  valves,  which  is  only  done 
in  moving,  or  in  efforts  to  oxpol  irritating  particles, t 

In  Bomo  of  tho  gaalrropoijii  tho  respiratory  organs  form  tufts, 
exposed  on  the  back  and  sides  (as  in  tho  imJitranc/is),  or  pro- 
tected by  a  fold  of  the  mantle  (as  in  tho  in/erobranche  and 
tedibranclii  of  Cuvier)-!     But  in  most  the  mantle  is  inflected. 


rcr-muMfl  be  iilBCfHl  In  Bgtius  oT  icnicr,  uid  Hoc  und  let  lall  genH; 
iry  ocinco,  Die  pnrliclEi  vill  be  ecen  10  TTbounil  from  Iho  ilduilr  < 

le,  Ibe  iTfUure  vill  loon  givo  a  plunge  wllli  LU  lool,  and  ctoglng  Il>  v 
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and  forms  a  yaulted  chamber  over  the  back  of  the  neck,  in 
which  are  contained  the  pectinated  or  plume-like  gills  (Fig.  68). 
In  the  camiyorous  gasteropoda  {siphonoBtomcUa)  the  water 
passes  into  this  chamber  through  a  siphan,  formed  by  a  pro- 
longation of  the  upper  margin  of  the  mantle,  and  protected  by 
the  canal  of  the  shell ;  after,  traversing  the  length  of  the  gill,  it 
returns  and  escapes  through  a  posterior  siphon,  generally  less 
developed,  but  very  long  in  ovulum  volva,  and  forming  a  tubular 
spine  in  typhis. 

In  the  plant-eating  sea-snails  {holostomata)  there  is  no  true 
aphon,  but  one  of  the  **  neck-lappets  "  is  sometimes  curled  up 
and  performs  the  same  office,  as  in  paludina  and  ampullaria 
(Fig.  109).  The  in-coming  and  out-going  currents  in  the 
branchial  chamber  are  kept  apart  by  a  valye-like  fringe,  con- 
tinued from  the  neck-lappet.  The  out-current  is  still  more 
effectually  isolated  in  fissurella,  haliotis,  and  dentaJtium,  where 
it  esoapes  by  a  hole  in  the  shell,  far  removed  from  the  point  at 
which  it  entered.  Near  this  outlet  are  the  anal,  renal,  and 
generative  orifices. 

The  cephalopods  have  two  or  four  plume-like  gills,  sym- 
metrically placed  in  a  branchial  chamber,  situated  on  the  under- 
side of  the  body ;  the  opening  is  in  front,  and  occupied  by  a 
funnel,  which,  in  the  nautilus,  closely  resembles  the  siphon  of 
the  paludina,  but  has  its  edges  united  in  the  cuttle-fishes.  The 
free  edge  of  the  mantle  is  so  adapted  that  it  allows  the  water  to 
enter  the  branchial  chamber  on  each  side  of  the  fiinnel :  its 
muscular  walls  then  contract  and  force  the  water  through  the 
funnel,  an  arrangement  chiefly  subservient  to  locomotion.* 
Mr.  Bowerbank  has  observed  that  tho  eledone  makes  twenty 
nspirations  per  minute  when  resting  quietly  in  a  basin  of  water. 

In  most  instances,  the  water  on  the  surface  of  the  gills  is 
changed  by  ciliary  action  alone ;  in  the  cephalopoda  and  salpians 
it  is  renewed  by  the  alternate  expansion  and  contraction  of  the 
re.sjiiratory  chamber,  as  in  the  vertebrate  animals. 

Tho  respiratory  system  is  of  the  highest  importance  in  the 
ocononiy  of  the  mollusca,  and  its  modifications  afibrd  most 
valuable  characters  in  classification.  It  will  be  observed  that 
the  Cuvierian  classes  are  based  on  a  variety  of  particulars,  and 
aro  very  unequal  in  importance ;  but  the  orders  are  characterised 
by  their  respiratory  conditions,  and  are  of  much  more  nearly 
o(iual  value. 

*  A  very  eAcient  means  of  looomotion  in  the  Blender  pointed  coliimoiles,T,)ii<:h 
dart  backwards  with  the  recoil,  like  rockets. 

C2 
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The  Shtll.  Tho  relation  of  the  alioll  to  ihe  broathiag-orgaa  is 
very  mlimato ;  indeed,  it  may  be  regarded  as  a.  pneurno-ii/.elelii» . 
boing  essentially  a  calcified  portion  of  tie  mantlo,  of  whiclithe 
Lreathing-orpin  is  at  most  a  apodalised  part,' 

Tho  shell  is  so  characteritftio  of  Iho  moUusca  that  they  have 
been  commonly  called  "toataeea"  (from  (wia,  "q  shaU")  in 
Eoicntific  hooka  ;  and  the  popular  name  uf  "  shell-fish,"  though 
not  quite  accurate,  cannot  be  replaced  hy  any  other  cpitliet  in 
common  use,  In  one  whole  class,  howover,  imd  in  soveriil 
faniilies,  there  is  nothing  that  would  bo  popularly  recognised  j.e 
a  shell. 

Shells  are  sr»id  to  lie  erhTiKil  when  tho  animal  is  contained  it 
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fvtu4  anlig^t1lt  it  is  cylindrical;  in  the  pi/ramidellidcB  it  is 
obliqno  ;  and  it  is  spiral  mcarinaria,  atlanla,  and  many  limpets, 
vliicli  RTe  STTmnetrical  when  adult. 

The  radimentaty  shell  of  tiie  nvdtbrancht  is  ehed  at  an  earlj 
age,  and  nercr  replaced.  In  thia  inspect  the  moUoBMn  shell 
difibra  entirely  &om  the  diell  of  the  crab 
■nd  other  articulate  animals ,  which  is 
pciiodically  cast  off  and  renewed. 

In  the  bivalTea  Uie  embryonic  shell  forms 
the  vmbo  of  each  valTO ;  it  is  often  very  un- 
like tlie  after-growth,  as  in  unio  pictorum, 
rytlat  hmtlowiana,  and  ptrUn  putio.  In 
attached  shells,  like  the  oyator  and  anomia, 
thfismbo  &eiiuently  presents  an  exact  imita-  I 
tioa  of  the  sur&ce  to  which  the  young  shoU  ] 
DiignaUy  adhered. 

Shells  arc  composed  of  carbonato  of  lime, 
with  a  small  proportion  of  animal  matter. 
The  source  of  this  lime  is  to  be  looked  for  in 
lli'^ir  food.  Modem  iinjuirios  into  organic 
chemistry  have  shown  that  TOgetables  derive 
thnir  elements  from  tho  mineral  kingdoi 
[air,  water,  and  the  Eoil),  and  animals  theirs 
from  the  vcgelablo.  Tho  sea-weed  filters  the  salt  water,  and 
separates  lime  as  well  as  organic  elements ;  nnd  limo  ia  one  of 
tho  most  abundant  mineral  matters  in  land  plants.  From  this 
•omco  the  mollutca  obtain  lime  in  abundance,  and,  indeed, 
ve  find  frequent  instoDcea  of  shells  becomitig  unnaturally 
thickened  through  the  superabundance  of  this  earth  in  their 
iystems.  On  the  other  hand,  instances  occur  of  thin  and 
delicate-shelled  Tarietioa  in  still,  deep  water,  or  on  clay  bottoms; 
whilst  in  those  districts  which  are  wholly  destitute  of  lime, 
like  the  Lizard  in  Cornwall,  and  similar  tracts  of  magaoaiau- 
silicato  in  Asia  Minor,  there  are  no  molluaca, — {Forbes.) 

Tho  texture  of  shells  is  various  and  characteristic.  Some, 
whtn  broken,  present  a  dull  lustre  liko  marble  or  china,  and 
■sTv  termed  poral'tmom ;  others  ore  pearly  or  nacreovi;  some 
have  a  fibrout  structure  ;  some  aro  homy,  and  others  slmsy  and 
tnintlw.ent. 

Tho  nacTCoua  sbnlla  aro  formrd  by  altemato  laj-crs  of  very 
thin  membrane  and  carbonate  of  Hme,  but  this  alono  does  not 


Fig,  M.    Qnnia.* 
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givo  the  pearly  lustrR,  wtlch  appears  to  depend  on  minuW 
undulations  of  the  Inyora,  represented  in  Fig,  23.  This  lustre 
hns  been  EUcccssfuUj  imitated  on  ongrared  steel  buttoiiB. 
Nacrooua  siiollg,  whoa  polislied,  form  "laotliar  of  pear!;" 
when  digeated  in  weak  ucid  they  leave  n  membronoous  residue 
which  rotainB  the  original  form  of  tbo  ehoU.  This  is  the  moal 
easily  destructible  of  eholl-texturcs,  and  in  some  geological 
formations  we  find  only  casts  of  the  nacreouB  shells,  whi)*t 
those  of  fibrous  texture  are  completely  preBerred. 

I'cnrh  are  produced  by  many  biyalvos,  especially  by  the 
Oriental  pearl-mussel  [avicula  mafijaritiftra),  and  one  of  tlio 
British  river  mussels  [iinio  maryaritiftmt).  They  are  alsa  found 
occasionally  in  the  common  oyster,  in  anejonta  cygnca,  pimui 
tioliiiia,  myiilua  cdnlxs,  or  common  mussel,  and  in  apotul}/liu 
gaxlerpjmi.  In  these  they  are  generally  of  a  green  or  rose 
C0I01U',  The  pearls  found  in  nrea  noec  are  violet,  and  in  aaomia 
r^in  purple.  They  are  similar  in  etructute  to  the  shell,  anil, 
like  it,  consiat  of  three  layers ;  but  what  is  the  innermost  layer 
in  the  shell  is  placed  on  the  outside  in  the  pearl.  The  iridescence 
is  due  to  light  foiling  upon  the  out-cropping  edges  of  partialiv 
transparent  corrugated  plates.  The  thinner  and  more  trans- 
parent the  plates  the  more  bcautii'iJ  is  the  iridescent  luslrc ; 
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Fig.ai.    J^uo. 
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loiuly.  The  most  generally  prevalent  uuclena  appears  to  be 
Uio  bodies  or  eggs  of  minute  inteiiial  parasites,  Buch.  as  filaria, 
iittoma,  huchtphalat,  &c.*  Completely  spherical  jicarls  can 
<mlf  be  formed  loose  in  the  muacles,  or  other  soft  parts  of  the 
animal.  The  Chinese  obtain  them  artificially  by  introducing 
into  the  living  mussel  foreign  substances,  such  as  pieces  of 
mother-of-pearl  fixed  to  triros,  which  thna  become  coated  with 
■  more  brilliant  material. 


Fig.  2 


Similar  prominences  and  concretions — -pearls  vhich  tiro  not 
for/.v — are  formed  insido  porcollanous  shells;  llipso  are  as 
variable  in  colour  as  the  surfaces  on  which  thoy  are  formed.} 

Tho  fibroat  shells  consist  of  successive  layers  of  prismatic 
cells  containing  translucent  carbonate  of  lime  ;  and  tho  cells  of 
each  eucccssivo  layer  correspond,  so  that  tho  sliell,  especially 
when  very  thick  (as  in  the  fossil  inoccramua  and  trichilcs).  will 
break  up  vertically  into  fragments,  exhibiting  on  their  edges  a 
structure  lite  arragonito,  or  satiu-spar.  Horizontal  sections 
exhibit  a  cellular  network,  with  here  and  there  a  dark  cell, 
Tthith  i-*  empty  (Fig.  21). 

The  oyster  has  a  luminated  structure,  owing  to  tho  irregular 
accumulation  of  the  cells  in  its  successtvo  layers,  and  breaks 
np  into  horizontal  plates. 

In  tho  boring-shells  {phol<idid<x)  the  carbonate  of  lime  hail  an 
atomic  arrangement  !iko  arragonite,  which  is  considerably 
harder  than  calcareous  spar ;  in  other  cases  tho  difltronco 
in  hardness  depends  on  (bo  proportion  of  animal  mattoi-  and  the 
manner  in  which  tho  layers  are  aggrogatcd.§ 


i(.  tho  most  coniplox  Bholl-slructuro  is  pro. 
iliiiious  gasteropoda.     Those  consist  of  thrco 
ily  soparato  iii  fossil  Eholls,  on  account  of  tb 
thoir  animal  con: 
24,  a  represents 
the  middle,  nnd 
■■,   stratum. ;  tiioy  ii 
||  also  in  Fig.  25. 
thoHO   three    stra 
posed  of  very  nui 
tical  plat«s,  like  c 
on  cdgo ;   and  th> 
of    the  plates   is 


:ii,  and  lengthwise  in  the  outer  and  inner  (as 
iimpiiUaria,  and  bulimui),  or  longitadinal  in  t 
nd  transrereo  in  the  others  (a.  g.  conut,  jn/rvla, 

pliiU,  too,  is  composed  of  a  series  of  piisn 
d  ohliqnely  (45*'),  and  their  direction  being  ( 
cossivo  platen,  they  cross  each  other  at  rig 
fossils  best  exhibit  Une  structure,  cither  at  tt 
in  polished  Beotdons. — {Bouxrbank.)^ 
rgonaut-shell  and  the  bono  ""■  ■■ 


STBUCrUBS  AKB  PHT6I0L0GT  OF  THE  M0LLT7SCA.  33 

cancellated  texture,  unlike  any  other  aheU,   except  perhaps 
some  of  the  cardiacea  and  cJiamaceoe, 

EpidcrmU.  All  aholls  have  an  outer  coat  of  animal  matter 
called  the  *'  epidermis  "  (or  pfriostracum),  sometimes  thin  and 
transparent,  at  others  thick  and  opaque.  It  is  thick  and  oliye- 
coloured  in  all  fresh- water  shells  and  in  many  arctic  sea-shells 
(c.  g.  cyprina  and  cutarie) ;  the  colours  of  the  land-shells  often 
depend  on  it ;  sometimes  it  is  silky  as  in  helix  serieeay  or  fringed 
with  hairs  as  in  trichotropis ;  in  the  whelk  and  some  species  of 
triton  and  conua  it  is  thick  and  rough,  like  coarse  cloth,  and  in 
some  modioltu  it  is  drawn  out  into  long  beard-like  filaments. 

In  the  cowry  and  other  molluscs  with  large  mantle  lobes  the 
epidermis  is  more  or  less  covered  up  by  an  additional  layer  of 
shell  dex>06ited  externally. 

The  epidermis  has  life,  but  not  sensation,  like  the  human 
scarf-skin ;  and  it  protects  the  shell  against  the  influence  of  the 
ireather  and  chemical  agents ;  it  soon  fiEides  or  is  destroyed  after 
the  death  of  the  animal  in  situations  where,  whilst  liying,  it 
would  haye  undergone  no  change.  In  the  biyalyos  it  is 
organically  connected  with  the  margin  of  the  mantle. 

It  is  most  developed  in  shells  which  frequent  damp  situations, 
amongst  decaying  leaves,  and  in  fresh- water  shells.  All  fresh 
waters  aro  more  or  less  saturated  with  carbonic-acid  gas,  and 
in  limestone  coimtries  hold  so  much  lime  in  solution  as  to 
deposit  it  in  the  form  of  tufa  on  the  mussels  and  other  shells.* 
But  in  the  absence  of  lime  to  neutralise  the  acid  the  water  acts 
on  the  shells,  and  would  dissolve  them  entirely  if  it  were  not 
for  their  protecting  epidermis.  As  it  is,  we  can  often  recognise 
fresh- water  shells  by  the  erosion  of  those  parts  where  the 
epidermis  was  thinnest,  namely,  the  points  of  the  spiral  shells 
and  the  umbones  of  the  bivalves,  those  being  also  the  parts 
longest  exposed.  Specimens  of  melanopsis  and  hithynia  become 
truncated  again  and  again  in  the  course  of  their  growth,  until 
the  adults  are  sometimes  only  half  the  length  they  should  be, 
and  the  discoidal  planorhia  sometimes  becomes  perforated  by 
the  removal  of  its  inner  whorls ;  in  these  cases  the  animal 
closes  the  break  in  its  shell  with  new  layers.  Some  of  the 
unios  thicken  their  umbones  enormously,  and  form  a  layer  of 
&nimal  matter  with  each  new  layer  of  shell,  so  that  the  river 
action  is  arrested  at  a  succession  of  stops. 

•  As  at  lisbury,  in  Wiltahire,  when  reroarkablo  specimens  of  anodons  i^ert 
{tuincd  hj  the  late  Bliss  Benett. 
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Tho  shpll,  lis  before  atatod,  is  formed  by  the  maTUJe  ;  iiideed, 
oacli  layer  of  it  wna  odco  a  portion  of  tbo  mantio.  oithcr  in  tho 
form  of  3  simple  membrane  ca*  as  a  laypr  of  cells ;  mid  each 
layer  iras  suocoseiTely  Ciilcified  (or  hardoned  willi  carbotuito  of 
limo)  and  thrown  off  by  the  mantle  to  unite  with  thost  prr- 
Tiously  formed.  Being  extravoMular  it  has  no  inherent  pOT«>r 
of  rppair. — [Carpenter.) 

The  epidormia  and  cpIIuIot  structures  are  formed  by  the 
margin  (or  collur)  of  the  maatle;  the  membranous  and  nacreous 
layers,  by  the  thin  and  trajiapaj^at  portion  which  contains  the 
Tiacora ;  hence  we  find  the  pearly  texture  only  ae  a  lining 
inside  the  shell,  as  in  the  nautiltu,  and  all  the  avimlida  and 

If  Ihc  margin  of  a  shell  is  fractured  during  the  lifetime  of 
the  animal,  the  injiiry  will  be  completely  repaired  by  the  re- 
production both  of  the  epidermis  and  of  the  outer  layer  of  shell 
with  its  proper  colour.  But  if  the  apex  is  destroyed,  or  a  holo 
mado  at  a  di-ftjinoo  from  the  aperture,  it  will  merely  be  closed 
with  the  material  secreted  by  the  visceral  niantle.  Such  inroads 
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wluch  correspondfl  to  it,  shells  cease  to  grow ;  and  these  periodic 
leeting-plAcea  are  often  indicated  by  interruptions  of  ttio  other- 
wise regular  lin^i  of  growth  and  colour,  or  by  atill  more  obvioiiB 
signs.  It  is  probable  that  this  pause,  or  cessation  froni  growth, 
extends  into  the  breeding  aeoson ;  otherwise  there  would  be 
two  periods  of  growth  and  two  of  rest  in  each  yeax.  In  many 
shells  the  growth  is  uniform ;  but  in  others  each  stage  is 
finished  by  the  development  of  a  fringe,  or  ridge  (yarix),  or  of  a 
row  of  E^ines,  as  in  Iridacna  and  murec. — (Owen,  Orant.) 

Adtdt  charartert.     The  attainment  of  the  full  growth  proper 
to  each  species  is  osually  marked 
by  duuiges  in  the  shell. 

Some  biTolves,  like  the  oyster   1 
and  gryphaa  (Fig.  26),  continue 
to  increase  in  thickness  long  after 
they  have   ceosod   to   grow  ont- 
wards ;    the  greatest  addition  is 
made  to  the  lower  valve,  espe- 
cially near  the  umbo ;  and  in  the 
jppndyiui  some  parta  of  the  mantle       *'^- "^    S.dioaot  jrry;.*™.' 
secrete   more   than  others,  eo  that  cavities,  filled   with  fluid, 
ore  left  in  the  substanco  of  the  shell. 

The  adult  terfdo  and  fiitlvJana  close  the  end  of  their  burrows ; 
the  jiholadiilca  fills  up  tho  great  ptdal  opening  of  its  valves ; 
and  the  atpergiltum.  forms  tho  porous  disc  from 
which  it  takes  its  name.  Sculptured  shells, 
particularly  ammonites,  and  species  of  roatel- 
liiria  and  /vsui,  often  become  plain  in  the  last 
part  of  their  growth.  But  the  most  charac- 
teristic change  is  the  thickening  and  contrac-  | 
tion  of  tho  aperture  in  tho  univalves,  The 
Toung  cowry  {Fig.  27}  has  a  thin,  sharp  lip, 
which  becomes  curled  inwards,  and  enormously 
thickened  and  toothed  in  the  adult;  the  ptero- 
t^THi  (PI.  4,  fig.  3)  develops  its  scorpion-like 
(laws  only  when  full-grown ;  and  tho  land- 
tnaib)  form  a  thickened  lip,  or  narrow  their 
aperture  with  projecting  proooaics,  so  that  it  pjg.  jj.  voimg 
is  a  marvel  how  thoy  jiass  in  and  out,  aud  how  cowrr.t 

they  can  exclude  their  eggs  {e.g.  PI.  12,  fig.  4,  aniuloma;  and 
Fig.  5,  htlix  hireuta). 


•  F«.  Jfl.    Seciion  ■ 
i  C^prtea  latmlmar 


'  grypluta  Inn 
r,  L-,  foong. 
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Yet  at  this  time  they  -wonld  seem  to  require  more  Spin 
HuU  accommodation  in  their  houses  thaa  before,  and  tiete  ai» 
siiTeral  curious  irayB  in  which  (his  is  obtained.  The  neritidfe 
and  aurkuUda:  dissolro  all  the  internal  Kpiral  coloma  '  of  their 
ehpllB;  the  cono  (Fig.  24,  B)  removes  all  bul  a  paper-Ukn 
portioELof  ita  inuor  whorls;  the  cowry  goes  still  flirlber,  ancl 
continues  removing  tlio  internal  layers  of  ile  sheU-WBll,  and 
ilispositiuf;  now  layers  fxtFrvaUg  with  it«  overlapping  manUo 
(Fig.  !)3),  nntU,  in  some  cases,  oil  Tcsomhlance  to  the  young 
pholl  is  lost  in  the  adult. 

The  power  which  molluscs  possess  of  dissolving  portions  of 
their  own  »he1ts  is  also  exhibited  by  the  muriixt  in  remoring 
those  spines  from  tlieir  wliorla  wbioh  interfere  witJi  their  growth ; 
iind  by  the  piirpurie  and  others  in  wearing  affay  the  VFeH.  of 
the'r  apprturc,  Tho  agency  in  these  cases  is  supposed  la  bo 
chem  i!  ''Ome  support  la  given  to  this  view  by  tho  composi- 
t  u  of  tl  ''a\  of  j  !  n  gil  a  (closely  allied  to  the  jMirpwnrJ, 
wh    1    ha    1  II  rofessor  Troschel.     A  eheniic«l~~ 

n  al         1  1  a  m  n  ito  proportion  only  of 

J,      r  1   14  pir  cent,  of  water,   the 

r      a  n  1  F  1  I         ir  al  c  and  sulphuric  acids, 

1  )h       1  h  I  T   la-h  and  Kodii.  The  secretion 
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each  class ;  enough  has  been  said  to  show  that  in  the  molluscan 
shell  (as  in  the  vertebrate  skeleton)  indications  are  afforded  of 
many  of  the  leading  afi&nities  and  stmctural  peculiarities  of  the 
animal.  It  may  sometimes  be  difficult  to  determine  the  genus 
of  a  shell,  especially  when  its  form  is  very  simple ;  but  this 
results  more  from  ^e  imperfection  of  our  technicalities  and 
63rstems  than  from  any  want  of  co-ordination  in  the  animal 
and  its  shell. 

Monstronties.  The  whorls  of  spiral  shells  aro  sometimes 
Eoparated  by  the  interference  of  foreign  substances,  which 
adhere  to  them  when  young ;  the  garden-snail  has  been  found 
in  this  condition,  and  less  complete  instances  are  common 
amongst  sea>  shells.  Discoidal  shells  occasionally  bocomo  spiral 
(as  in  specimens  of  planorbia  found  at  Eochdale),  or  irregular 
in  their  growth,  owing  to  an  unhealthy  condition.  The  discoidal 
ammonites  sometimes  show  a  slight  tendency  to  become  spiral, 
and  more  rarely  become  unsymmetrical,  and  have  the  keel  on 
one  side  instead  of  in  the  middle. 

All  attached  shells  are  liable  to  interference  in  their  growth, 
and  malformations  consequent  on  their  situation  in  cayitics,  or 
from  coming  in  contact  with  rocks.  The  dreisscna  polymorpha 
distorts  the  other  fresh- water  mussels  by  fastening  their  yalves 
with  its  hysstta  ;  and  halani  sometimes  produce  strange  protu- 
berances on  the  back  of  the  cowry,  to  which  they  have  attached 
themselves  when  young.* 

In  the  miocene  tertiaries  of  Asia  Minor,  Professor  Forbes 
discovered  whole  races  of  neritinay  jmludina^  and  melanopaiSy 
with  whorls  ribbed  or  keeled,  as  if  through  the  unhealthy  in- 
fluenco  of  brackish  water.  The  fossil  periwinkles  of  the 
Norwich  Crag  are  similarly  distorted,  probably  by  the  access  of 
fresh  water;  parallel  cases  occur  at  the  j^resent  day  in  the 
Baltic. 

Rtrx'Kracd  thella.  Left-handed  or  reversed  varieties  of  spiral 
f  hells  have  been  met  with  in  some  of  the  very  common  species, 
like  the  whelk  and  gardon-snail.  DuUmna  citrinus  is  as  often 
finistral  as  dextral ;  and  a  reversed  variety  of  fuaua  antiquua 
was  more  common  than  the  normal  form  in  the  pliocene  sea. 
Otlicr  shells  are  constantly  reversed,  as  pyrula  pcrveraay  many 
gl)ecies  of  pupa^  and  the  entire  genera,  dauaUiay  phyaa,  and 
tri/oria.      Bivalves  less  distinctly  exhibit  variations  of  this 

•  In  th*?  Briti.-h  Museum  there  is  a  helix  terrcstris  (Clicmn.)  witli  a  small  stick 
ra«aing  through  it,  and  projecting  fmra  the  npcx  and  umbilicus.  Mr.  Pickering  h*«, 
m  bis  collection,  a  helix  horteiuis  vrliich  got  entangled  in  a  nut- shell  when  yonng,  and 

gT';^ ing  tw)  hirge  to  escope,  had  fi«  eii<.Iu:e  the  incubus  to  the  end  of  it;*  dnyj. 
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oduce  white  or  rose-coloured  figures  on  ii  dark  ^ 
Tilt'  secretion  of  colour  by  the  mantle  depends  ^ 
tiuu  of  light;  shallow-water  shells  are,  as  a  ( 
d  brighter  coloured  than  those  from  deep  water ; 
lich  arc  habitually  fixed  or  stationary  (like  «, 
^Un  pleuronectea)  have  the  upper  valve  richly  1 
2  lower  one  is  colourless.    The  backs  of  most 
)  darker  than  the  under  sides ;  but  in  ianthina 
)  shell  is  habitually  turned  ujxwards,  and  is  deep 
•let.    Some  colours  are  more  permanent  than  otl 
>ts  on  the  naticas  and  nerites  are  commonly  ] 
tiary  and  oolitic  fossils,  and  even  in  one  exampb 
ata^  Schl.)  from  Devonian  limestone.     Terebrax 

and  some  pectens 
boniferous  period, 
markings ;  the  orth 
liferua  of  the  Devonx 
zig-zag  bands  of  co 
terehratida   of   the 
from  Arctic  North 
ornamented  with  » 
of  dark  red  spots. 
The  operculum, 
's  have  an  operculum  ^  or  lid,  with  which  to  clos 
when  they  withdraw  for  shelter  {See  GrASTTn?r»' 


Fig.  29.    Trochus  ziziphinus.^ 
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and  consists  of  homy  layers,  sometiines  hardened  with  shelly 
matter  (Fig.  28). 

It  has  been  considered  by  Adanson,  and  more  recently  by 
Dr.  Gray,  as  the  equivalent  of  the  dextral  valve  of  the  conchi- 
fera;  but  however  similar  in  appearance,  its  anatomical  relations 
are  altogether  different.  In  position  it  represents  the  hyaaxis  of 
the  bivalves  (Lov6n) ;  and  in  function  it  is  like  the  plug  with 
which  unattached  specimens  of  bysso-arca  dose  their  aperture. 
—{Forbes), 

Homologies  of  tJic  sJielL*  The  shell  is  so  simple  a  structure 
that  ita  modifications  present  few  points  for  comparison ;  but 
even  these  are  not  wholly  understood,  or  free  from  doubt.  The 
bivalve  shell  may  be  compared  to  the  outer  tunic  of  the  ascidiarij 
cut  open  and  converted  into  separable  valves.  In  the  conchi/era 
this  division  of  the  mantle  is  vertical,  and  the  valves  are  right 
and  left.  In  the  brachiopoda  the  separation  is  horizontal,  and 
the  valves  are  dorsal  and  ventral.  The  monomyarian  bivalves 
lie  habitually  on  one  side  (like  the  pleuronedidoe  among  fishes) ; 
and  thoir  shells,  though  really  right  and  loft,  are  termed 
*' upper"  and  *' lower"  valves.  The  imivalve  shell  is  the 
equivalent  of  both  valves  of  the  bivalve.  In  the  ptcropoda  it 
consists  of  dorsal  and  ventral  plates,  comparable  with  the 
valves  of  icrebraiula.  In  the  gasteropoda  it  is  equivalent  to 
both  valves  of  the  conchi/era  united  above,  t  The  nautilus  shell 
corresponds  to  that  of  the  gasteropod ;  but  whilst  its  chambers 
are  shadowed  forth  in  many  spiral  shells,  the  aiphuncle  is  some- 
thing additional ;  and  the  entire  shell  of  the  cuttle-fish  and 
argonaut  %  have  no  known  equivalent  or  parallel  in  the  other 
molluscous  classes.  The  student  might  imagine  a  resemblance 
in  the  shell  of  the  orthoceras  to  a  hack-  hone.  The  phragmocone 
is  the  representative  of  the  calcareous  axis  (or  splanchno-skeleton) 
of  a  coral,  such  as  ampleocus  or  siphonophyllia, 
\^ Temperature  and  hyhemation.  Observations  on  the  tempera- 
inre  of  the  moUnsca  are  still  wanted ;  it  is  known,  however,  to 
\ary  with  the  medium  in  which  they  live,  and  to  be  sometimes 
a  degree  or  two  higher  or  lower  than  the  external  temperature ; 


•  Part*  whitli  correspond  In  tJieir  real  nature— (their  origin  and  development)— 
•r*  termed  homologous  ;  those  which  agree  merely  in  appearance,  or  office,  are  Bald  to 
l<  analogous. 

t  Compare  /ixxurella  or  trochws  (Fig.  28)  witJi  lepfon  squamosum  (Fig.  12).  Tlie 
d.^k  of  hipponyz  ia  analogous  to  the  ventral  plate  of  hyalaa  and  Urebratula. 

I  The  argonaut  shell  is  compared  by  Mr.  Adams  to  th«  nidamental  capsules  of  the 
vhrlk  ;  a  better  annlosue  would  liave  been  found  in  the  raft  of  the  ianthirut,  which  if 
KtTCtcd  by  the  fiM  of  the  animal,  and  sonos  lo  /I<fit  tlio  opg-cnpsule**. 
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Avitb  i-nnil.j  (in  tfol  wenther)  it  b  genoraliy  a  dcgrco  or  two 
higher. 

Till)  mcilluam  of  tampyrata  and  cold  elimatos  are  subject  to 
hyhcrnation ;  during  whicli  state  Ihe  heart  cetisoa  to  beat, 
re^pirotiuu  is  ueurl;  suspended,  and  injuries  ore  not  healed. 
Thoy  also  aaiivnle,  or  foil  into  b  summer  sleep  when  the  heat  la 
groat ;  but  in  this  Iho  animal,  funolions  are  much  less  intOT* 
n-ptt'd.— ((¥,7Hfr.) 

lifprodudion  of  hat  parU.  It  appears  from  the  ciperimeuls 
of  SpulInEjjaui,  that  Eiiails,  wljose  ocular  tentacles  haye  been 
doatroyfd ,  ipproiluco  them  completely  in  a  few  weoke;  others 
hnvo  ropenfed  the  triiil  with  a  like  result.  But  there  is  some 
doubt  whether  the  renewal  takes  plac«  if  tbe  brain  of  the  animAl 
be  remuvod  ns  well  ns  its  horns.  Madame  Power  has  modo 
Gimiliir  obFcrv^ilions  upon  rarious  marine  snails,  and  has  found 
that  ]>ortioiiB  of  flio  foot,  mantle,  and  tentacles,  were  renewed. 
Mr.  Himcock  shitea  that  the  species  of  ealU  are  apt  to  mako  a 
meal  off  cnch  othG]''8  jtopiUic,  and  that,  if  confined  in  stale 
water,  Ihey  bocorae  siokly  and  lose  those  organs ;  iu  both  cases 
Ihoy  are  quickly  renewed  under  faYOurnble  ciiTumRtniicos. 
Vhipninn  njirorludivn.     This  happens  in  a  fpw  species  of 
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in  tough  albvumaoiia  capsule 
these  arc  depoHitcd  singly, 
equalling  the  parent  ani- 
mal in  bulk  (Fig.  83).  The 
nidamcntal  capaulcs  of  the 
mttle-fish  aio  cloBtored 
Lko  grapes,  each  con- 
taioing  but  one  embiyo; 
those  of  the  ealamary  are 
grouped  in  radiating 
maasca,  each  elongated 
lapsnlo  containing  30  or 
in  oTa.  The  material 
sith  which  the  eggs  are 
IhuB  cemented  together,  or 
enveloped,  is  Fccreted  by 
the  ni'lamental  gland,  an  organ  largely  doTCloiicd  in  the  ft^malo 
gasteropods  and  cephalopoda  (Fig.  50,  n). 

Devtlopmrui.  The  mtilluscon  ovum  consists  of  .i  c&loured 
yW  '  rittlli'4),  surrounded  by  albumen.  On  one  sitlo  of  the 
yolk  irt  ft  pellucid  spot,  termed  the  germinal  trsklp,  luiving  n 
'[■ot  or  vwltiit  on  its  surface.  This  germinal  vc-iclo  is  a 
iiacleatcd  coll,  capable  of  producing  other  cells  like  itself;  it  is 
Ibe  essential  part  of  tho  egg.  from  which  the  tmlriio  is  foi-mcd ; 
but  it  undergoes  no  change  without  the  influence  of  Iho  spfTrnit- 
(ij^oa.t  After  impregnation,  the  germinal  vesicle,  which  then 
Eubside.i  into  the  tsesairt  of  the  yolk,  diriden  spontaneously  into 
Iwo :  and  these  again  divide  and  subdivide  inio  smaller  and  still 
tmaUc-r  globnlca,  each  with  its  pclhicid  centre  or  nucleu.^,  until 
the  whole  presents  a  uniform  grannhir  nppenmnce.  The  next 
•■tep  is  the  formation  of  a  ciliated  tpitJitlium  on  the  surface  of 
the  embryonic  moss ;  mOTCmenta  in  tho  albumen  become  por- 
eeptibleinlhe  vicinity  of  the  ci7i''i,  and  they  increase  in  strength, 
■;i,'.il  the  embryo  begins  to  revolve  in  the  RnTiiuniling  fluid. 1 
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lo  ue  covered  with  a  transparent  shell.  ]>y 
bi TO  is  able  to  move  by  its  own  mur?cular  c( 
swallow  food;  it  is  therefore  *' hatched,"  o 

Very  littlo  is  known  respecting  the  dovelo 
pods.    P.  MiiUer  has  described  •  an  embryo  w 
may  belong  to  Crania,    It  possessed  two  roiii 
equal  size,  the  dorsal  being  the  larger.     At  i 
hinge  is  placed  in  the  adult  was  a  small  oval 
of  stiff  setse  projected  from  the  mantle,  and  fc 
aated  from  the  ventral  half.    The  edge  of  the  m 
ralvo  was  beset  with  numoroiLS  finer  seta^,  "w 
ipon  the  outside  of  the  ventral  valve.     The 
illed  tlie  posterior  half  of  the  space  between  i] 
rore  two  auditory  capsules  and  two  eyes.     The 
ccupied  by  four  pairs  of  cylindrical  arms,  sur 
nob,  at  the  summit  of  which  was  the  mou 
r&s  effected  by  means  of  the  cilia  enveloping 
npelled  the  animal  through  the  water  with 
lost.    No  circulatory  or  reproductive  organs  c 
The  young  bivalves  are  hatched  before  they  I 
><•/!  page  397)   The  forms  they  pass  through 
fferoiices  in  several  families,  so  that  even  in  tl 
ibryological  knowledge,  some  five  or  six  type 
0  known.     Even  in  the  same  familvfhoro  -r^^ 
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ctmilfUTtf ,  as  in  the  case  (rf  the  marine  and  fresh-water  fvnns 
of  the  mylilidn.  The  fnlloving  account  refers  to  the  tjpe  to 
which  th«  yonng  of  Ormella  belong.  At  first  they  hare  a 
nrimiuing  disk,  fringed  with  long  cilia,  and  armed  with  a  slen- 
der tentacular  filament  {fiagtUum).  At  a  later  period  thin  disk 
disappears  progressiTely  as  the  labial  palpi  are  , 
developed ;  and  the j  acquire  a  foot,  and  with  it 
the  power  of  spinning  a  byasuB.  They  now  have 
.1  pair  of  eyes  situated  near  the  labial  tentacles 
(Tig.  30*  r),  which  ore  lost  at  a  frirther  stage,  or 
replaced  by  numoroua  rudimentary  organs  placed 
more  &Toiirably  for  vision,  on  the  boider  of  the 
mantle.  The  development  of  the  young  has 
been  noticed  in  many  of  the  genera  of  Ftoropods. 
Thry  are  divisiblo  into  two  groaps:  thoM  in  Ftg  M>' 
which  the  body  is  Eurrounded  with  one  or  more  rings  of  cilia, 
■nd  those  in  which  these  rings  are  absent. 


•  K(^  30.  TriJ  ynrng  Irf  of 
.  ink,  bonleiert  wiih  eitiu ;  /.  fltgcl 
I  t.^.  SO*.    F17  DC  ttgtiliu  (du/i 
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hatched,  and  tlioy  enter  Hfo  under  the  oamo  form, — that  whirh 
has  been  alrenily  referred  to  aa  pemianentlj'  chnmcteristio  of 
the  pteropodii.     (Fig.  60.) 

The  /Wmoiii/Ei'n  tind  Cepha'rpoda  produce  Inrge  eggs,  oon- 
tainiiig  Huflicient  nutriment  to  Bupport  tho  cmhryo  until  it  has 
nttained  ooii?;i durable  aize  ftnd  dorelopment  ;  thus,  Iho  liowly- 
born  outtlo-fish  has  n  shell  half  an  inrh 
loug,  oonaisting  of  sovoi-al  layers,  and  ths 
bulimua  ovntui  has  a  ehell  an  inch  in 
longlh  when  hatched.  (Fig.  31.)  These 
are  fluid  to  undergo  no  tranafonnRtion, 
bfcanflo  their  lairal  atngo  is  eoneeoled  in 

Tho  resonrches  of  John  7/iiniert  into 

tlio  cmbTyonic  condition  of  animals,  led 

him  to  tlie  conclusion  thnt  each  itage  in 

tito  development  of  the  highest  animnlB 

„  ,  corresponded  to  the  prrmancnt  form  of 

t'omo   one  of  tho   inferior  orders.      ThLs 

gmnd  f*enoralisafion  haa  ainco  been  moTO  OKoctly  defined  and 

catablished  by  a  larger  induction  of  facts,  some  of  which  we 

havo  already  described,  and  may  now  bo  atafcd  thus : — 

In  the  carlioat  period  of  existence  all  animals  display  one 
uniform  condition ;  but  after  tho  first  appearance  of  spoeinl 
doyelopment,  uniformity  is  only  met  with  nmongat  tho  mem- 
bers of  tho  aamo  primary  division,  and  with  each  succeeding 
stop  it  is  more  nnd  more  restricted.  Fi'om  that  first  step,  the 
[uembcrs  of  each  primary  group  assume  forms  and  pass  through 
phases  which  have  no  parallels,  except  in  tho  division  to  which 
each  belongs.  The  mammal  exhibits  no  likeness,  nt  anyperiod, 
to  tho  adult  mollusc,  the  insect,  or  the  star-fish  ;  but  only  to 
the  ovarian  stago  of  the  invoTtobrata,  and  to  more  advanced 
stages  of  the  claases  formed  upon  its  own  typo.  And  so  also 
with  the  highest  orgajiiscd  moffwca ;  after  their  first  stago  they 


■Tii^mKXoT-.f.l.^A.    Tlis  !irro«s  i„<li 

urrent  uiid  exFuirent  openingi ;  I 

t«d  in  ihe  frj-. 

EpB  and  jminR  of  buUmai  urnlii 
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lesemble  the  simpler  orders  of  tlieir  own  sub-kingdozn,  but  not 
those  of  any  other  group. 

These  are  the  views  of  Professor  Owen — the  soccessor  of 
Hunter — ^by  whom  it  has  been  most  clearly  ^own  and  stead- 
fastly maintained,  that  the  **  onity  of  organisation  "  manife^ed 
by  the  animal  world  results  from  the  design  of  a  Supreme  In- 
telligence, and  cannot  be  ascribed  to  the  operation  of  a  mechani- 
cal -  law." 

CLASSIFICATION. 

The  objects  of  classification  are,  firti,  the  convenient  and  in- 
telligible arrangement  of  the  sjfocies;*  and,  §uondly,  to  afford 
a  summary,  or  condensed  exposition,  of  all  that  is  known  re> 
specting  their  structure  and  relations. 

In  studying  the  shell-fish  wo  find  resemblances  of  two  Idnds. 
First,  agreements  of  structure,  form,  and  habits ;  and,  secondly, 
resemblances  of  form  and  habits  without  agreement  of  struc- 
ture. The  first  are  termed  relations  of  ojinity  ;  the  second,  of 
analogy. 

Affinities  may  be  near,  or  remote.  There  is  some  amount  of 
affinity  common  to  all  animals ;  bat,  like  relationships  amongst 
men,  they  are  recognised  only  when  tolerably  close.  Besem- 
blances  of  structure  which  sulsi>t  from  a  verv  earlv  age  are 
presumed  to  imply  original  nc-lationshii' :  they  have  boen  termed 
gtfieiic  (or  histological) ^  and  are  of  thv  highest  importance.  Tho^ 
which  are  suporinduced  at  a  later  p-.ricd  are  of  less  consequence. 

Analogies.  Modifications  rclatiiiu'  OLily  to  peculiar  habits  are 
called  adoptive;  or  itUclogicaJ,  from  tboir  relation  to  final 
causes. t  A  second  class  of  analogical  re>oinbL-\nces  are  purely 
external  and  iUusive ;  thev  have  b*jen  terme*!  Ztimdic  iStrid:- 
hirtd),  and,  by  their  frequency,  almost  ju>tify  the  notion  that  a 
certain  set  of  forms  and  colours  are  rc-j»eated,  or  repiesonted  in 
crery  class  and  family.  In  all  artificial  arrangements,  thfs-i 
mimetic  resemblances  have  led  to  the  a."=5'jciatioa  of  widely  dif- 
ferent animals  in  the  same  groups.  J  Particular  forms  arc  al^ 
rrj/rttfrtUfl  g»>ogTapliieally5  and  geologically, |,  as  well  as  r-ys- 
temiiticaiiv. 

•  ±1  li'i*t  2''','X»>  r^ent,  atd  1^,C«J0  fotsil  *p^"i^  of  nioUiaco^a  ar-imal*  are  Jciij-jra. 

T  i".r  ^xin:.jle,  :Le  jia{*r  n&ciLUS.  frcm  v*  r^eniliar.cc  !•:•  ejnmr-.a,  vrss  I.r.-g  sap- 
;<MiJ  t:  iy»  'iie  shell  of  a  nocleobnnch.  paras :::<rally  oxn\  if  1  bj  the  "  ocythd.^ 

J  e  5   AfKTrKjis  with  xtrom'vf.  nizi  rmry  'ufwith  f<deUa. 

\  Mmoctrcs  imbricatun  and  l%tecinvtm  tMiarcticum.  take  the  t4ac*«  is  SocCi 
▲aftricaL,  of  crxx  cnaxmoa  whelk  and  purple,  and  toU»  giad^cM  and  Moien  ai£i«ncani.i 
of  oar  toim  siltqua  and  ensis. 

I  Tb«  frequent  recurrence  of  similar  tpecies  in  mcceasiTe  ftratamay  lead  b«pnnrn 
to  sUrCnxte  too  much  to  the  influence  cf  time  and  external  clrcanutances ;  but  eo^  k 
tacjirtminDM  ditappeir  wiUi  f  urJier  expenence. 
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In  all  attempts  to  charaotarise  groiipB  of  animalB,  we  fine! 
that  ill  (iilvanuing  from  (ho  sinsller  to  the  larger  cnmbinationa, 
many  of  the  moatobviouB  eitomal  featuroa  become  of  IcssaTail, 
BnA  wc  aro  compelled  to  sock,  for  more  constant  and  oomprehen' 
eiv8  signs  in  tho  phasoa  of  embrj-onic  devolojiment,  and  Ihii 
condition  of  the  cireulatinj.  reapiratory,  and  nervous  Bystoma. 
Sjiecica.  AIL  the  Bpecimene,  or  individoals,  which  ore  m 
much  abke  that  wo  may  reaBonably  believe  them  to  bare 
deacendud  from  a  common  stock,  constitute  a  upea'ca.  It  is  n 
particular  provision  for  proTeiiting  tba  blending  of  species,  thnt 
hi/brida  are  always  barren;  and  it  is  certain,  inthecaseof  Khelle, 
that  a  great  many  kinds  have  not  dianged  iii  form  ^m  thii 
tertiary  period  to  the  preaant  day, — u  lapse  of  many  tJioiisaTiil 
years, — and  through  eountloss  generations.  When  iudiTidaala 
of  the  sumo  brood  diffor  in  any  respect,  tLey  are  termed  mnfti«, 
for  example,  one  may  be  more  exposed  to  the  light,  and  becomo 
brighter  coloured ;  or  it  may  find  moro  »bujidaiit  food,  and 
grow  larger  than  the  rest.  Should  these  poouliaiitiea  bMonir  -^ 
pennanont  at  any  plneo  or  period, — -should  all  the  specimens  on  i 
a  particular  island  or  mountain,  or  in  one  sea,  or  geological 
formation,  differ  from  those  foimd  elsewhore, — such  permanent 
variety  is  termed  n  race ;  just  as  ill  the  human  apedos  there  are 
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The  orders  and  dosses  of  moUoaca  haye  already  been  referred 
to ;  those  now  in  use  are  in  most  cases  natural. 

It  hna  been  sometimes  asserted  that  these  gronps  are  only 
scientific  contriTances,  and  do  not  really  exist  in  natnio  hut 
this  is  a  false  as  well  as  a  degrading  view  of  the  matter.  The 
labours  of  the  most  eminent  systematists  hare  been  directed  to 
the  diaoovery  of  the  subordinate  yalue  of  the  characters  deriy- 
able  from  erery  part  of  the  animal  organisation  ;  and,  as  tar  as 
their  information  enabled  them,  they  have  made  their  systems 
expressiye  "of  aU  the  highest  £[icts  or  generalisations  in 
natural  history." — {Owen.) 

\L  Milne  Edwards  has  remarked,  that  the  actual  appearance 
of  the  animal  kingdom  is  not  like  a  well-regulated  army,  but 
like  the  starry  heavens,  over  which  constellations  of  various 
magnitude  are  scattered,  with  here  and  there  a  solitary  star 
which  cannot  be  included  in  any  neighbouring  group. 

This  is  exceedingly  true ;  we  cannot  expect  our  systematic 
groups  to  have  equal  numerical  values,*  but  they  ought  to  be 
of  equal  structural  importance ;  and  they  will  thus  possess  a 
it/mmeiry  of  order,  which  is  superior  to  mere  numerical  regu- 
larity. 

All  the  most  philosophic  naturalists  have  entertained  a  belief 
that  the  development  of  animal  forms  has  proceeded  upon  some 
roj^ar  plan,  and  have  directed  their  researches  to  the  discovery 
of  that  **  reflection  of  the  Divine  mind."  Some  have  fancied 
that  they  have  discovered  it  in  a  mystic  number,  and  have  ac- 
cordingly converted  all  the  groups  into  Jives,  f  "Wo  do  not 
undervalue  these  speculations,  yet  we  think  it  better  to  describe 
things  so  far  only  as  we  know  them. 

Great  difficulty  has  always  been  found  in  placing  groups 
according  to  their  affinities.  This  cannot  be  effected  in — the 
way  in  which  we  are  compelled  to  describe  them — a  single 
sorics ;  for  each  group  is  related  to  all  the  rest ;  and  if  wo 
( xtend  the  representation  of  the  affinities  to  very  small  groups, 
any  arrangement  on  a  piano  surface  would  fail,  for  tho 
fiihiiities  radiate  in  all  directions,  and  the  *'  network"  to  which 
Fabricius  likened  them,  is  as  insufficient  a  comparison  as  the 
'•  chain''  of  older  writers.  J 

•  Tli«  namerical  derelopment  of  groups  is  umertdy  proportumnl  to  the  bulk  of  the 
ryiinJuaU  eomptmng  them.—  {  Waterhtmte.) 

T  Th*!  quinnriaiut  make  out  fire  moUascoos  classes  by  cxclodins:  the  tvnteata ;  the 
•aai*  ^nd  would  be  attained  in  a  more  latisfactory  nunner  by  reducing  the  ptercpods 
1'  t»^  rank  of  an  order,  which  might  be  placed  next  to  the  opatho-branehs. 

:  The  q'xinarj-  arrangement  of  the  mollaori»us  classes  reminds  as  of  the  eastera 
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KOMEMCIATDHE. 
TliP  jiiactico  of  ufilng  two  names — generic  and  spocifio — foi 
eatk  animal,  or  plant,  originated  with  Liimwua;  therefore  no 
fccioutifiu  najiios  dalo  fuitiier  back  than  Ha  -works,  la  the  con- 
stmclion  of  thesa  nnmes  tlia  Gi-(ick  and  Latiii  kugiiagoB  urd 
preferrod  by  the  comiaou  consent  of  all  countries. 

Bijuanyim.  It  often  happens  that  b  epecies  is  namod,  or  n 
goniiB  established,  by  more  than  one  person,  at  differant  times, 
and  in  ignorance  of  oach  other's  laboura.  Such  duplicate  namos 
are  called  ii/nonyma ;  (hey  have  multiplied  amaeicgly  of  lalo, 
and  are  a  etumblJBg-block  and  an  opprobrium  in  all  brimolKa 
uf  natural  history.* 

One  very  common  oittuory  shell  rojoicea  in  the  following 
Yoviely  of  titles : —  ^ 

ScToliicularia  pipetata  {nineliH  «p.). 

Trigonella  plana  (Va  &ata). 

Mactra  Listen  [Atu^,). 

Mya  Hiapajiioa  (^Ohtmnitt).  ■    — 

Venus  borealia  {Peminnt^, 

Lutniria  compressa  (Lamurrk). 

As  rof^rds  ijKcific^  nainos,  the  earliest  ought  certainly  to  In' 
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W'::2i  K.TT«t  to  y.iirr.,  those  wz.j  bc2:>=T€^  ir.  tl^ir  Ti-JL  cxL-":- 

■  ■  «  «>■  >  -•.«. 

A\ti\critv  f'.r  rj^.-  ir.c  h  :    <#.    TL-r  nil'iTli-Ati::!  cf  STT.cr.T=j 
i-ira.s  i:-:i'ie  i:  d'.:5£r«ll*:  ".v  jl*c*r  ti-r  C;r'.:r\ij  a^t  «fc.:i.  •^'-- 
Ai-vtiitrr  scui'io  cf  tril  L-s  irli^i. ;  i.-z  s^v^r*!  i^r^rtlis*^  iiki..7- 
ir.z  ti-*t  :h-r  ^'^  .-J  r,.«.-.  2z.-i  I..:  :ji.-  i_:-*-:»-j  rv-i-.^-.  il'.-L^-i 
i:.*  jTtLl=  I  riril-  v*^ '  L*v-.  jl>:ri«i  ir  diTil-si  ilnjet  -^Trrr  jrri.-*. 

iL-j  -rity  '.  f  L^tuTili-"  L'»Te  tils' j-wxr*!  :Li?  ^ri/::i.*r.  ii*l  azr=r-i 
:.  ■ii^:iI.iriL*^h  ly  th^  a-iiiticr.  »:f  "rp."  "i-^  a-:lkC-T:t:-:-*  5  r 

-    A.  «v  * 
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It  is  one  of  the  most  famUiar  facta  ia  Natural  Uistoiy  that 
inanj  countries  pcKisess  a  disttoct  Fanaa  and  Flora,  or  aasem- 
blages  of  HnimaU  awl  plants  peculiar  to  tlicmsclv«s:  and  it  is 
equally  true,  though  less  geiiMally  understood,  that  thi;  aca 
abo  hoa  ita  provinces  of  unimal  and  Teg«tabte  life. 

Tho  most  important  or  best  known  of  these  provinces  are 
indicated  on  the  acccrmpanying  map ;  different  nunics,  in  somu 
instances,  and  different  letters  and  numhers,  being  employed  to 
dislingnish  tho  mimno  from  the  teiT*atniU  rogions.* 

The  division  of  the  surface  of  the  globe  into  natural  history 
pi'ofintai  ought  to  ho  framed  upon  the  Trideiit  possible  basis. 
The  geographical  distribiiltou  of  crery  doas  of  aninWk  aiul 
plants  should  be  considered  in  order  to  arrive  at  a  tatory  of 
universal  application. 

Tho  most  jiliilosophical  division  of  the  globe  into  natural 
piMvinccs  has  been  hy  Swainson  in  1805,  and  bj"  Dr,  Stlator  ia 
IM57.     The  last  liiis  bi^'ii  adopted  by  GCvcrnI  naturalists.  It  tvas 
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<l  (>n  the  accompanying  map  ;  different  names 
'-.  and  difiercnt  letters  and  numbei*:?,  bein^  on 
lish  tho  marine  from  the  terrestrial  regions.* 
ivision  of  the  surface  of  the  globe  into  natiir. 
2H  ought  to  bo  framed  upon  the  widest  possi 
)graphical  distribution  of  every  class  of  ani 
should  be  considered  in  oi-der  to  amye  at  a 
il  application. 

nost  })hilo8ophical  division  of  the  globe  intc 
»s  haft  been  by  Swainson  in  1835,  and  by  Dr.  J 
riio  last  has  been  adoptoti  by  several  naturalist 
)on  a  consideration  of  the  (Ustribution  of  birds 
tended  to  fishes  and  amphibia  by  Dr.  Gun 

0  extende<l  to  mollusca.    In  Dr.  Sclater's  scl 

1  divided  into  six  regions,  viz.  (1)  Palcoarctic 

jjriscs  Europe,  North  Africa,  Asia  Minor,  Pei 

tho  Uinmlayas,  North  China,  and  Japan ;  (2)  1 

^rn  Pah(K)tropical  region,  includes  Africa  soul 

adagascar,  Mascareno,  Arabia ;    (3)  Indian  o 

>l)ical  region,  including  Asia  south  of  the  Ili 

iunnah,  Malacca,  Southern  China,  Philippines 

matra,  and  adjacent  islands;  (4)  Australian  or 

])ical  region:  Australia,  Now  Guinea,  New 

'acific  Islands ;  (5)  Nearctic  or  North  Americai 

d,  and  North  America  as  far  ns  ihf>  p/^nfr.^  /»p 
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^^  Xooiropical  or  South  Ameneaii  region:  West  Iiuliii  I.^luiuls, 
-^uth  Mexico,  Contml  and  South  Aiuorica,  Galapagos.  qikI 
a^slklnnd  Isles.  Thcso  divisions  apply  to  the  land,  but  it  is 
t-~obal>lc  that  thoy  will  help  to  throw  light  on  tho  boundaries  of 
^e  natural  marine  provinces. 

A«  Tvill  bo  seen,  each  of  tho  above  regions  includes  several  of 
^ko  provinces  adopteil  in  this  work. 

Tlio  Lund  Proviwes  hitherto  proposed  have  been  chiefly 
^^unded  on  botanical  grounds,  but  the  evidence  airordod  by 
E:&scct«  and  the  higher  classes  of  animals  confirms  the  oxislenco 
»^  these  divisions. 

Tho  Marine  Pi'oi'inces  have  also  been  investigated  by  botanists ; 

^iid.  tho  stxiking  peculiarities  of  the  fisheries  have  been  taken 

Lxito  account  as  well  as  the  distribution  of  shell- ti^jh  and  corals. 

Ill    order,  to  constituto  a  distinct  ])rovince  it  is  considered 

n-CcesaarV  tliat  at  least  one-half  the  species  should  bo  peculiar,  a 

z-u&le  "wh^hiapplies  equally  to  plants  and  animals.   Some  genera 

CLnd  sub^gttiera  are  limited  to  each  pi*ovinco,  but  the  proportion 

is  differenl^  each  class  of  animals  and  in  jdants.* 

SpmJU  areaa.    Species  vaiy  extremely  in  their  range,  some 

"being  limited  to  small  areas,  while  others,  muro  widely  diffused, 

unite   tho  local  populations  into  fewer  and    larger    groups. 

Those  Bpeeios  which  characterise  particular  regions  are  termed 

*' endcmio ; "  they  mostly  requiro  peculiar  cin^umstances,  or 

possess  small  means  of  migrating.     The  otheiv),   sometimes 

called  "sporarlic,**  possess  groat  facilities  for  diffusion,  like  tho 

lower  orders  of  plants  propagated  by  spores,  and  more  easily 

meet  with  suitable  conditions.     The  s])aco  over  which  a  species 

is  distributed  is  called  a  *•  conti-o,"  or,  more  proporly,  a  specific 

ana,     Tho  areas  of  one-half  the  species  ar«3  smaller  (usually 

much  smaller)  tlian  a  single  province. 

In  each  specific  area  thoit)  is  frequently  one  S])ot  whore  indi- 
viduals oie  more  abundant  than  elsewhere ;  this  has  been  called 
the  "  metropolis  *'  of  the  species.  Some  Hi)ecies  wliich  appear  to 
be  nowlu^  common  can  bo  nhown  to  have  abouiult'd  formerly  ; 
and  mon^iprobably  seem  rai-cj  only  because  their  head-quarters 
are  at  prGibcnt  unkno^ni. — {ForbiJt,) 

Sprcijie  centres  are  llio  points  at  which  tho  i>avticular  species 
ni'f.'  supjK)3e<l  to  have  Ix-en  created,  according  to  those  who 
b«.'lieve  that  each  has  <»riginat«'d  from  a  common  stock  (p.  46) ; 

*  Tlie  K^nrra  of  \il:\n\n  nmouut  ti)  20.000,  and  con<)iht  on  an  avenifro  of  only  fixir 
-l  !■■  jjrH  ftpiece!    The  pcnrrii  of  f]\»'lU  comnuinly  u<liniiti.'<l  are  <iiily  4no  in  iiuirl>or,uiMl 
:i>':uc«  Uitj  iiici'irM  eucli.    It  fullnwn  tliHt  the  arcM  of  tho  moUuscan  guTxcrtiVcatrrit 
J  irilttt)  ot^gtt  to  be  ten  tJzar.'*  lUfipvut  ns  tho-c  of  pluntl. 


ie  pair,  craueil  <iaai  titdT.  n 
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Thi'.  :li':r?  shill  apy^-ar  to  l-?  cut-lyir?  jr-ii.:*.  "VThfr..  h-v- 
evcr.  the  Hiiftoxy  cf  a  natural  prn-s  sb:^  Lave  l<-:i.  tra.-.l 
r  ;-;  illy  through  its  ext-cason  in  T.nf  a-4  f/-*::'.  i:  :?  i..: 
::..;■  r-ill*?  that  lie  aroa.  Ki.*:'ivr*d  in  the  al-^trj-::.  Trill  z-^ 
:  :::,  i  :o  r-e  r-ecessarllv  urJ":ur."  —  i".  -x?/ 

T :•  illur-trat-e the 'ii*. rrir.^ ■: i  thv  •: •  j"'  *■  f  .7 ■-:, f r,"-  -.  ■ «  T  r::'*-- r 
F.-ri:-.'*  his  given  sereril  cximpl-es.  shi-srir-::  th.:  *-:r.-  ::  tl. 
r.-.-«t  tX'>  pTionii  ca»5r«  ainit  oi  exrlinut:::.  ili  •:  ■  ii.rr- :L.■ 
^  ^I  ■-  Or.-;-  of  thrs^  rtlate*  to  th-:-  2*i.":i?  J/ir'j.  'i  trl:  .1  :!■ : . 
^iiv  4-0  yy-icic? :  it  has  it?  motr-T-: lir  ::.  :hr  i  hil::  •  ii.-:  I-l .:.  i *. 
«:.i  v^toii'i-  IT  th:-  E-i  S-m  :.-  :1:   Mvi::-:rrM.  ■;.-   a^l  V.'-.v. 

m 

Ath.a.  the  5T -:-■.:•/»  l-r-:- r:ii;-z  :■.■=•.  riz^H.  ii..i  «:'•>..  ur-:-.  r'.ir 
.."XAT  fr-inx  thv  ri-*t  a  slurle  ?":»r'::-E'5  is  f.imi  on  "rhr  c:.---t  ■:: 
•"rr*>:rnl.ind-  Lut  this  rerr  =hvll  o-C'i-iir?  fosedl  in  Ire-l^r.!  ali.r.j 
^::h  a:.o:her  r./f*-?  nc-ar  1:t:i.^  in  the  M'?ii:-rT-..r.-..:;n.  A-  *?.•  r 
f-a-^?  is  Tr»?^/r:".->l  tv  the  :Mi.u.i  /-  ,.->:.  rf  Trhiih  the  tl-.T.:, 
llvir.::  er->::-.s  rj--:- -w-.i-ilv  KT-^r .:•■-:.     Of  th:^  2--. n--  -"■  v.    I-m 

*■*■*■'     •'..■  t  ■•  •    !.•■.•    h-  "  TT"       .'■••—■"•-•-    '     ■'  V-  r    Tl-'j.'  T  '      '^'  —^    TT" 


■  l:v:-:- :.-  th- n.7-r'.T-.? :  i:.i  cr-    lei  to  FT-vvuliTe  "srl-'hr  :h-re 
ir-.»T  L  t  h:*Tv  l-f-rn  .■^•me  ^.virjr.  n  ::>:n= — th--  c-.n:r-.  '■:   :e:-tre« 

p 

— iT- :..  T*A-'. n  •— •-■  A-r*.  -^i  jT-z-a.'--.  .tj*-.-*  ..  ..-•.-  i.-.t-  -.-..■. ii.ji.--i. 

/.  '   ..'.-i»:  '_.•■  2'r.^y  '.  SI'!''.',  i'r- ..  ,■■!.    Til-.  '.::Z.l  ::  t::.:-:s 

r.re   ^•  t  ■.:./.• -i  Iv  lifr  noiL'.iin*.  -i  •.-•-■.  rt*.  =-:'i5.  r.:.  1  ■  "..—  i:.:*  : 
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boldt ;  Fabricius  and  I^lreille  hnro  diWdcd  tiio  world  inlp'  1 
tlimatal  Insect -pro  vincps ;  ottd  Profussor  E.  Forbca  has  con-  1 
fitruclod  Ik  map  of  llie  Aomoi'oific  brita  or  nones  of  marine  life. 
To  all  those  the  remark  of  Mr.  Eirby  is  applicable — that  any 
division  of  tho  globe  intfc  provinces,  by  meaoif  of  rpitmlntt 
parallels  and  meridians,  wears  tbo  appeamncc  of  on  artifidol 
and  arbitrary  ^stem,  rath^  than  of  one  Recording  to  uatarv. 
Professor  Forbes  has  been  earofiil  to  point  out  that  altlioagli 
the  "  Faunas  of  regions  under  similar  phyntoal  conditiona  bear 
a  strilcing  rpscmblanco  to  each  other" — this  roscmblanco  i» 
produced,  "not  by  identity  of  sjierios,  or  creii  of  genwu,  bill 
by  rrpraf7itation  "  (p.  45). 

Origin  of  the  Nutiiral  Hiitorj/  Pnn'in(c».  Mr.  Kirby  appeaia 
to  have  been  the  first  to  recognise  the  truth  that  pliyEiotl 
conditions  were  not  the  primary  caases  of  tie  zoological  pro- 
viticcB,  which  bo  "  regarded  as  fixed  by  the  will  of  tho  Creator, 
rather  than  aa  regulated  by  isothenoa!  lines,"  •  Mr.  Swainson 
also  has  sbown  that  tbe  "  droumstonces  connoctod  with,  tem? 
perature,  food,  situation,  and  foes,  are  totally  insufiident  ta 
account  for  the  iibeaomonn  of  nnimal  goography,"  which  he 
ftttributoa  to  the  opei'ntion  of  unknown  laws.-j- 

Tho   most  important   contribution   towards  n  knowledge  of 
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Bnociiiiuiia 
'ChrjBodamiif. 
•Ttophoo. 

Admete. 
I^ichotropls. 


VelntiiiA. 

Lacuna. 

•Margarita. 

*BhynchoneIIa. 


•Crenella. 

•Yoldia. 

^Astarte. 

Cyprina. 

Glj'cimeriA. 


Tlie  following  have  been  tlionglit  peculiar  to  the  warmer  re* 
gions  of  tlie  sea : 


Hantilas. 

BoateUaria. 

Triton. 

CanceUaria. 

Terebrm 


Conna. 
Harpa. 
OUra. 

Volota. 
Marginella. 


Columbella. 

Cypraea. 

Nerita. 

Spondylus. 

Plicatula. 


Pcmi. 
Vu'sol'.a. 
Tridatna. 
Crassat^na. 

Sangttinular', 


But  it  must  not  be  inferred  tbat  these  genera  were  always 
cbaracteristic  of  extreme  climates.  On  the  contrary,  the  whole 
of  them  haye  existed  in  the  British  seas  at  no  very  remote  geo- 
logical i)eriod.  BhynchoneUa  and  Astarte  were  formerly  **  tropi- 
cal shells  ;*'  and  since  the  period  of  the  English  chalk-formation 
there  haye  been  living  Nautili  in  the  North  Sea,  and  Cones  and 
Olives  in  the  *'  London  basin."  It  is  not  true  that  the  same 
^prcies  have  been  at  one  time  tropical,  at  another  temperate,  but 
the  gcneni  have  in  many  instances  enjoyed  a  much  wider  range 
than  thoy  exhibit  now.  Some  of  the  "tropical"  forms  are 
more  abundant  and  extend  farther  in  the  Southern  hemisphere ; 
several  largo  Yolutes  range  to  the  extremity  of  South  America, 
and  the  largest  of  all  inhabits  New  Zealand. 

The  tropical  and  sub-tropioal  provinces  might  be  naturally 
grouped  in  three  principal  divisions,  viz.,  the  Atlantic,  the 
Indo-Pacific,  and  the  West- American, — divisions  which  aro 
bounded  by  meridians  of  longitude,  not  by  parallels  of  latitude. 
Thd  Arctic  province  is  comparatively  small  and  exceptional ; 
and  the  three  most  southern  Faunas  of  America,  Africa,  and 
Australia  differ  extremely,  but  not  on  account  of  climate. 

If  only  a  small  extent  of  sea- coast  is  examined,  the  character 
of  its  mollusca  will  be  found  to  depend  very  much  upon  the 
nature  of  the  shore,  the  tides,  depth,  and  local  circumstances, 
which  will  be  refeiTcd  to  again  in. another  pngo.  But  these 
peculiarities  will  disappear  when  the  survey  is  extended  to  a 
region  sufficiently  large  to  include  every  ordinary  variety  of 
condition. 

It  has  been  stated  that  each  Fauna  consists  of  a  number  ot 
peculiar  species,  properly,  more  than  half;*  and  of  a  smaller 
number  which  are  common  to  8ome"other  provinces.  By  ascer- 
taining the  direction  of  the  tides  and  currents,  and  the  circum- 
f-tances  under  which  the  Bpocies  occur,  it  may  A^o  'po^^\^  V» 
dtU'jwIncto  which  province  these  more  widely  ditfufe^OnaoWviS^:* 
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Driginnlly  belonged.  And  fdien  speoics  occur  boUi  reoent  and 
fossil  it  13  cosy  to  I'creoire  tho  dirootiou  in  which  iheir  migm- 
tioas  hftYO  taken  plnco. 

Tlio  Frinna  of  tho  Moililerranean  bnj  been  critically  examinod 
by  Prof.  Forbea  niul  II.  Philippi,  with  this  result, — thata  lafgo 
proportion  of  itn  population  baa  migrated  into  it  froni  the  At 
lantic.  and  a  emnllcr  numbut  from  tho  Bed  Sea,  and  tlut  tho 
supposwl  ppculiar  species  are  diminiBhing  bo  rapidly  witb  every 
now  resoarc'Ii  in  the  Atlantio,  that  it  con  no  longer  laak  as  a 
provinco  ilistinct  fi'om  tho  Liisitanian. 

IVbuu  tbo  Fauna'^  of  the  oth?r  regions  have  been  tost«d  in 
tho  aaioQ  Tnnnnor,  nnd  disentangled,  the  rosiilt  will  prflbftbly  bo 
lbs  establifbiuent  of  a  much  greater  niunber  of  prorincca  than 
■n'o  have  ventured  at  j)msBat  to  indicato  on  tba  map. 

It  may  be  desirable  to  notioe  hero  the  extraordinary  rango 
attributed  to  somo  of  tho  marine  specias.  These  statements 
must  bo  received  with  groat  bcssitation ;  for  when  Buffieicntly 
investigated,  it  has  usoally  proved  that  Bomo  of  the  locnlitin 
wero  falsBj  or  that  moro  tbnn  one  speciea  was  included.  Th* 
following  ai'o  given  by  Dr.  Krauss  in  his  excellent  monograph 
of  tho  Sooth  African  Uolhisen  :— 

HiiTieUa  grnnifera  :  Red  Sea,  Natal,  India,  China,  Philippines, 
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I.  Aectio  Peoyikcb. 

The  Nortli  Polar  Seas  contain  but  one  assemblage  of  MoUusca, 
whoso  Southern  limit  is  formed  by  the  Aleutian  Islands  in  the 
Pacific,  but  in  the  North  Atlantic  is  determined  chiefly  by  the 
boundary  of  floating  ice,  descending  as  low  as  Newfoundland 
on  the  West,  and  thence  rising  rapidly  to  Iceland  and  the  North 
Cape.  A  very  complete  general  account  of  the  Arctic  Mollusca 
is  given  by  Dr.  Middondorff;*  those  of  Greenland  have  boon 
catalogued  and  described  by  Otho  Fabricius  and  Moller  ;t  and 
more  recently  by  Morch  ;%  158  species  are  enimiorated  by 
Middendorff,  and  202  by  Morch.  Scattered  notices  occur  in 
the  Annals  of  Natural  History,§  and  the  Supplements  to  the 
Xarratives  of  the  Arctic  Voyagers, — ^Phipps,  Scoresby,  Franklin, 
Back,  Boss,  Parry,  and  Bichardson.  The  existence  of  the  same 
marine  animals  in  the  Kamtchatka  Sea  and  Baffin's  Bay  was 
long  since  held  to  prore  at  least  a  former  North- West  passage ; 
but  tho  occurrence  of  recent  sea-shells  in  banks  far  inland 
rendered  it  probable  that  eyen  recent  elevation  of  the  land  in 
Arctic  America  might  have  much  reduced  the  passage.  During 
tho  **  Glacial  period,"  this  Arctic  Sea,  with  the  same  fauna,  ex- 
tended over  Britain  ;  over  Northern  Europe,  as  far  as  the  Alps 
and  Carpathians ;  and  over  Siberia,  and  a  considerable  part  of 
North  America.  The  shells  now  living  in  tho  Arctic  Seas,  are 
found  fossil  in  the  deposits  of  **  Northern  Drift,"  over  all  these 
countries  ;  and  a  few  of  the  species  yet  linger  within  the  bounds 
of  tho  two  next  provinces,  especially  in  tracts  of  unusual  depth. 
The  Arctic  shells  have  mostly  a  thick  greenish  epidermis  (p.  33) ; 
they  occur  in  very  great  abundance,  and  are  remarkably  subject 
to  variation  of  form,  a  circumstance  attributed  by  Professor  E. 
Forbes  to  the  influence  of  the  mixture  of  fresh  water  produced 
by  the  melting  of  great  bodies  of  snow  and  ice. 

AECnO  SHELL-FISH. 

R.  I{ti5.«>iAn  Lapland.  F.  Finmark.  L  Iceland.  G.  Greenland.  D.  Davis  Stroita  (west 
coast).  B.  Bchnng'a  Strait*.  O.  Ocbotak.  •  British  cpccies  (living).  ••  BritbU 
P(>ecie8  (foAsil). 


Octopos  granulatos.    G. 
Cirrotcuthis  Miilleri.    O. 
B'lwia  polpebrosa.  G.  P.  Begent  Inlet. 
Oajchotetithis  B«>rgii.  F.  B. 
-  Fabricii    G. 


,1  annoDna.   G. 

^Ommastrepliea  todanu.   F.   Ncwf. 


Limacina  aictic:i.  G.  O. 


•  Malaco-zoologiaKoBsica;  Mem.  del'  Acnd.  Imp.  dea  Sc.  Potersb.  T.  C,  pt.  3, 1S49. 

t  Index  MoUfucomm  GroenlandisB.    Hafn.  1842. 

:  FortegcelM  orer  OrSahuids  BliiddjTin  H.  Rink:  GrunUad  geogrmihidL Oft  %\»X\v 
Unk  bevJrreret,  ii.  Bind.  lf>67. 
/  Umacock,  An.  KaL  Hiat.  roL  18,  p.  S23,  pi  t. 


ondmtum.vu.   Kin.   0. 

lirlwiihnnnai.    D.  Piinte 

"     „     dii«.  r.  N.  ZtmliL    0.   M 

£'e<^iil  Inlet. 

YilK  lA  P.  ll<E«.l  InW.  ] 

Ir^clirreum.  B.  Q.  B. 

„     jmliiiM.   B.  O. 

„    lU™,  N.Zemta.  B.  Kc-t. 

Ciincran.    F.  D.  G.  Icy 

•TiirliPttprhtomHii.  F.  0.  B.  Pri 


„      Uoiffm.   G-^ 
Ijiinclljina  proditn.   F- 

„  fittElllandicm.  U.  S. 
"Scalvik  Gmnlondici.  F.  U.  B. 
'•      „      bonvOij (BKbriclill).    O. 


Ascnc  bbsut'TIbb. 
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••LrpetecscA.    6.   F.  Spiff.  CEden. 

Pflidium  TubeUmn.  F.  O.  D. 

PateQa,  4  ^    O. 
*Clutoo  rnbo'.   F.  O.  Spitz. 
*     .,      albos.  F.  O. 

Dentalimn  entale.   Spitx. 


B«21a  BeinhardL   Q. 

M     wiMngnlnta   O. 
•CylkliiiA  attM.  G.  F.  Spitz. 

M       tnrrita.   G. 
•Pbilise  icmbn.  Norvsjr.  O. 
M       ponctata  (McjO.)  O. 
Doris  litmata.  G. 
„    amtiiLHnihL  G. 
,     obrelata.  G. 
•DendroootoB  artntcaceiu.  F.  G. 
£d03  bodoeeoriM,  G. 
Tf  igipes  rupiuiD.  G. 
£iq4ocamai  HoIbulIiL  O. 


•Terebratulinacapat-aexpenUa.  Spitz.  F. 

Mass.  Medit. 
*Waldheiinia  craniom.  F. 
M         Mptigera.  F. 
Terebratella  Spitzbergensu.  Sp. 
M        Labradorenais.  Labr. 
"Bfajnchcnellapsittacea.  B.  Bafin*d  Bay, 
76«  N.  McWiDe,  L  B. 

•  Crania  anomala.  Spitz. 

•Anomia  aqnamnla   B. 

•  .,      acaleata.  B. 

••Pecten  Islandiciv.  F.  V.  Zemla.  Spitz. 
G.  B.  St  Lawrence. 
,.     TitreoB.  F.  Arctic  America. 
.,      GrarnlandJcns.  B.  Spitz.  D. 
limasola  ralcata.  G.  F. 
•M3rtilns  ednlia.  B.  G.  B. 
•Mo4iolainodioliif.  B.  B. 
•Creneila  di9c<n«  (Isrigata).  G.   D.  K. 
Zemla. 

•  „      dccQMata.  B.  G. 

•  „      nigra.  X.  Zemla,  B.  G.  D. 

•  •        „      falMU   G. 

ritrca.  O. 
Ar.-a  claciaUd.  P.  Ecgent  InlcL 
5:icula  corticata.  G. 

^      inilata.  G.  D. 
I^la  Imccata.  G. 
macilenta.  G. 

•  ■    ..     rr«trata  (peniala).  F.  Spitz.  Arctic 

Amcriea. 


••Ledamlnate(Fabr.)  F.  Spitz.  G.  D. 
••   n    Incida.  F.  (=  nsfinlara?  Spits.> 
*   M    pjgmaa.  O.  F.  Siberia. 
••YoUUa  aictica  Gr.  (myalia).  O.  VJS, 


*•    n       Iwiowiaf  (arcticm  B.  Ik  S.)  Icy 
Cape. 

»      limatala.  F.  U.S.  Kamt. 

„       hyperinc^a.  Spitz. 
••    „      tbiadMroadi  (aogolaris).     G. 


••    „      tnmcata.&.(pDrtlaodica,Hit) 

P.  BeA«e.  Aictie  America. 
••Aatarte  borcaUa  (arctics).  F.  Iceland.  G. 
**     „     ieminkata  (eormgata).    Kara 

Sea.    V.  Zemla.    ^itz.    P. 

Bcgant  Islet.  C.  Pany.  Icy 

Ci^e. 

•  „     emptier  F.  G.  Spilz. 

•  M     ndcala.  B.  V.  Zemla.  O. 
••     ,,     cxebricoata.    F.  Spitz.  Kevl 

„     crenata.  P.  Begmt  Inlet. 
„     WailiamL    DarisStr. 
n     globosa.  G. 

•  „     oompfeaia.  K.  ZemliL  G. 

„     Bankirii.  Spitz.  Bafin*sBay 
•Cardimn  cdnle  var.  naticum.  B. 

„       Islandicam.  K.  Zemla.  G. 
**      „       Groenlandicmn.    Kara.    Spitz. 
C.  Parry.  St  Lawrence. 
„       elegantnlmn.    G. 
*Cryptodon  flexnoBiM.  G.  F. 
*Taztania  minota.  G.  F. 
•Cyprina  Uandica.  B.  Labrador. 
••Carditabotealifl.  Ma».  O. 
••TeHina  calcarea.    F.  O.  B. 
••     „     Granlandica.  (=:  Baltldca,  V 
K.  Zemla.  Spitz.  F.  G.  B. 
••      M     edentnla.  B. 
•Myatnmcata.  B.  Spitz.  G.  C.  Parry.  B. 
••  „   UdderaOenaifl.    St  Lawrence.    D. 
P.  Be(;ent  Inlet  Melville  I,  " 

*  r,  orenuia.  K.  Zemla.  G.  O. 
•^Sazicara  ragoea  (arctica).    X.  Z<mla. 

Spitz.  G.  C.  Parry.  B. 

•  „       (Panop«a)  Kotregica.    White 

Sea.  O. 
Siacluera  coetata.  Labrador.  O. 
Glycimerif  siliqna.  C.  Parry.  y<wf. 
•Lyonaia  KoTvegica.  F.  O 

„       arenosa.  G.  D.  P.  Befnge. 
••Tliracia  myopeia.    G. 
PandonglaciaUs.  Spitz.  Bafl.  (Lrocb). 


ItlNCU,    OP   THE    MOLLCBCi. 


II.      BOEEAL  PkOTCTCI 


Tho  Boroiil  rrovinco  extends  acrosa  tbo  Atlantic  from  Nova 
Hcolia  and  Massaclitisetta  to  Icelami,  tio  Fnonjo  and  Phptland 
Islimds,  uud  nioug  tho  coast  of  Norway  from  North  Cape  to  the 
KazD. 

Of  tie  2S9  Scandiiiaviftn  sheila  cataloguod  Tjj-  Dr.  Loven.* 
217,  01  75  per  cent,  aro  common  to  Britain,  and  137  range  aa 
far  08  tho  North  coast  of  Spain. 

The  boreal  shells  of  America  are  doscribed  by  Dr.  Qould-f 
Prom  these  liste  it  appears  that  out  of  270  eea-shisUs  found  on 
thn  coQfit  of  Massachusetts  north  of  Cape  Cod,  more  than  half 
are  comnion  to  Northern  Europo. 

Many  of  the  species,  it  is  boUeTOd,  could  only  bavo  extendod 
Iheb'  rango  so  distantly  by  moans  of  continuous  lines  of  con- 
necting coast,  now  no  longer  in  oxistcnce-I 

BORE.II.  SHELM  COMMOK  TO  EDKOPE  AKD  NOBTB 


•ironnpiMjNotToglcs. 
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•Crenclla  nigra. 

UnRDKClut  QOQQIImI* 

•      .,       diacors,  L. 

•       „      alabaatmm  (~  oocMentalten 

*     M       decuwata  (glimdalA,  Tot.) 

'  LMtaioagranlandiea. 

Pecten  iBlandicm. 

•       »     tenebcoaa  (rettita). 

fOstrea  edulis  (borealis.  Lam. ?) 

„     paDiataf 

•Aoomia  ephippium. 

•Lacuna  Tfncta  (divafioata). 

*     „      acaleata. 

*     „      potaolag  (Mdntagm). 

n      sqnamolaf 

•Skenea  planotbis. 

•Yelutina  levigata. 

'Teretyratnlina  capat-serpentii. 

•Rhjndioaella  pBittacea. 

•MaUcabelifioidM. 
„     daoM. 

"Oeodniootns  aitMraseens. 

PotjceraLeMoniif 

•     „    posffla. 

f  Amphtfphyra  taTalina  (debOis ' ) 

^Sealaria  gnmlaadica. 

CTUcfana  alba  (triticea,  C.) 

(Tanthina  cwnnmnfa). 

*      M      obtoaa  (pertenuk). 

Odoirtomia  pndncta. 

*Fhiline  qoadzata  (fotmosa,  St.) 

CaoceDaiia  (admete)  riridnLi. 

nVichotropfsborealis. 
'Faras  antiqaiM  (toraatm). 

'Chiton  cinereo. 

•    „     iilaadicas. 

•     w     ruber. 

*    „    propinqinis. 

•      „     lavu. 

„    fnwacens. 

■      „      asellos. 

•T^nophon  maricatns. 

*      M     albos. 

*     „     clathratus. 

«I>«ntaUum  (entale,  L.f) 

„     scalarifonnii. 

^Lepeta  cwtcA  (candiida,  C.) 

n     haipalarias. 

*Acnuea  testodinalis  (amoena,  S.) 

•Purpora  lapillos. 

*PimctiireIla  Noachina. 

•Buccmmn  nndatum. 

•  Adeorbis  diTians  (  ~  Skenca  scipoloidcs). 

•       „        (Oominella)  Dalei. 

Sfaigarita  cinerea. 

*BeIa  torricula. 

*        „       cottiilaur(Skeiiaa). 

♦  „    TTLTeiyana. 

*        „       helicina. 

•   „   nifa(Vahlii)t 

*Ommadrephe»  sagiUaiuB  is  also  common  to  both  sides  of  Uie 
North  Atlantic.    The  genera, 


Splemya, 


Gtydmerit, 

Mesodesma  {deaurahtm). 


UcardUa,aaA 
GreptdulOf 


are  peculiar  to  the  American  side  of  the  Boreal  Province. 

Several  other  species  now  living  on  the  coast  of  the  U.  States 
occur  fossil  in  England :  «.  g.  Trophon  cinertus,  Say.,  is  believed 
to  bo  the  Fusus  Forhesi,  Strickland,  of  the  Isle  of  Man ;  others 
are  marked  in  the  Arctic  Ust. 

m.    Celtic  Pkovikce. 

The  Celtic  province,  as  described  by  Prof.  E.  Forbes,  includes 
the  British  island  coasts,  Denmark,  Southern  Sweden,  and  the 
Baltic*    The  fieiuna  of  this  region  (which  includes  the  principal 

•  The  great  wotk  of  tf  eMna  ForbeB  Mod  Baalej  !■  tbe  Handaxd  i«l  Ywdk  «s 
Tm»hTr^fa^    A  new  woik  oa  BriUA  JfoUutca  iM  fifm  \t€^  Y'V^wA.yri  mx.^ 


Oi  tht-  zmmber  tv^Uarda  iiTftii  Tfwlflwii 

ItiitisL  sne;    Iml  K'  tnoSt  ol  ilw  0*  a 

■pa=ii>s.  i:  &■  nafaAarrd  Hmr  Kin  "Fdt  lir  mttf  '«jli  ei 

Te  Ifi."  lb  llAniiTf™:-*    '  '      ■        ■    — 

A  lev-  a!  tlir  ejmcies  beka^  tofteljni 

npoE  ooi  coasl, 
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The  following  are  at  present  peculiar  to  Britain : — 


AMnnineftp      sp> 
Otmaodd. 
Stylif  er  tmtoni. 


Odostomia,  19  q^  f 
Bacdninn  fodf onne. 
FnsoB  Bernidenais. 

„    Tnitoni. 
NaticaKingii 


MontacQtA  femginoss. 
Axgiope  dateltalA. 
Pecten  niTeu. 
Syndosm ja  tennis. 
Tluacit  TOIosiascalA. 


The  most  common  edible  species  are : — 


Ostreaedulifl. 
Pecten  minrimos. 
M     operculaiis. 


Mytilas  ednli^. 
Cardimn  edale. 
Boccinam  undatom. 


Fasiu  antiqans. 
Littorina  littorea. 


Amongst  the  species  characteristic  of  the  Celtic  province — or 
most  abundant  in  it — ^are  the  following : — 


Troiiium  ninricatos. 
Kiaia  reticulata. 
Xstica  MontagoL 

„     monilifera. 

M     nitida. 
VdTitina  Icrigata. 
Tarritella  communis. 
Aporriiais  pes-pelecanL 
Biaeoa  cingillus. 
Scalaria  Trerelj-ana. 


Littorina  littoralis. 
Trodiofl  Montagni. 

„      millegranns. 

n      tomidos. 
Patella  mlgata. 

„     pellocida. 
Acmsa  virginea. 
Chiton  cineretu. 
Scaphander  iignarins. 
Tellina  craflea. 


Tenu  ttriatula. 

„     casina. 
Bonax  anatinofl. 
Solenetisis. 
Phoiaa  Candida. 
Mactra  elliptica. 

„     Bolida 
Periploma  prKtennis. 
Thracia  distOTta. 
Syndosmya  prismaticn. 


The  wide  expanse  of  the  Baltic  affords  no  sholl-fish  unknown 
to  the  coasts  of  Britain  and  Sweden.  The  water  is  brackish, 
becoming  less  salt  northward,  till  only  estuary  shells  are  met 
with,  and  the  Littorinse  and  Limnseans  are  found  Hying  to- 
gether, as  in  many  of  our  own  marshes.  This  scanty  list  is 
taken  from  the  Memoirs  of  Dr.  Middendorff  and  M.  Boll. 


Boccinum  nndatnm. 
Pnrpora  lapilluf . 
Kaaea  reticulata, 
littoina  littorea. 
Paella  (tarentina). 
D  jdrotna  muricata. 


Neritioa  fluviatilis. 
Limniea  aoricolaria. 

„      OTata. 
Mytilua  edulia. 
Donax  (truncnlus). 
Cardinm  edule  var. 


Tellina  Balthica. 

„     tenuis. 
Scrobicularia  piperata. 
Mya  arenaria. 
„    truncata. 


Meyer  and  Mobius  collected  the  following  species  at  Kiel : — 


Chiton  cinerens. 
Acmaea  testodinalis. 
Biuoa  labioea. 

r,      inconspicna. 

M      nine, 
rentroea. 


Bissoapanra. 
Littorina  littorea. 

„       littoral  is. 

„       tenehrosa. 
Lacnna  vincta. 
„     pallidula. 


Cerlthium  rcticulatom. 
Kassa  reticulata. 
Buccinnm  nndatum. 
Fusna  antiqnns. 


lY.    LusiTANLAN  Province. 

The  shores  of  the  Bay  of  Biscay,  Portugal,  the  ModiterraneiJiXi^ 
and  N.  W.  Africa,  as  far  as  Cape  Juby,  form  one  mi"poitoDX 
jfwyincc,  extending  westward  in  the  Atlantic  as  for  as  \3dlQ  Ora\S 


CI  MANCit  OP  TOe  UOUUSCA. 

wDcd  bniik,  so  OS  to  iaclude  ITadeira,  tLe  Ab)i«s,  nnd  Cauarj 
Islands.' 

In  f  ho  Atlantic  portion  of  the  proTince  occur  the  folloiring 
genera,  net  met  with  in  tho  Ocllio  and  Boreal  acsa,  although 
two  of  them,  Milra  and  ifrialia,  occur  on  the  coast  of  Oroen- 


AdrioiJll. 



Pi»lip«. 

Crepiaola. 

Rlaginli 

A'k'uta. 

Mcmli*. 

rnilioai.' 

EoleiDfi. 

CiraM. 

Clumt. 

CWMMSUII. 

MtuBinelli. 

Pliouu. 

Culauia. 

Cj-mba. 

Li[io|a. 

FiniU. 

ri^uUnm. 

AUboU. 

C«At^ 

C)1lwr«. 

riKuiia. 

Torlm. 

OKuikn. 

PMHeota. 

IMimn. 

JIonnlDiilii. 

OiwiKfa. 

Vcnmpit 

Cawis. 

Emlla. 

HaridlB. 

SillhoBKis. 

Jlog^rlin. 

Sroh 

ojnf  Porlagii!, 

( 
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lomewliat  northern  character,  60  per  cent,  of  them  being  com- 
mon to  Norway,  and  86  per  cent,  common  to  the  south  of  Spain. 

On  the  Bonthem  coast  of  the  Peninsula  353  species  were 
obtained,  of  which  only  28  per  cent,  are  common  to  Norway  and 
51  per  cent,  to  Britain. 

The  identical  species  are  chiefly  amongst  the  shells  dredged 
from  a  considerable  depth  (35—60  fathoms) ;  the  littoral  species 
hare  a  much  more  distinct  aspect. 

The  shells  of  the  coast  of  Mogador  are  generally  identical 
with  those  of  the  Mediterranean  and  Southern  Peninsula. 

Canary  Islands.  The  shells  of  the  Canaries  collected  by  MM. 
Webb  and  Berthelot,*  and  described  by  M.  D'Orbigny,  amount 
to  124,  to  which  Mr.  M' Andrew  has  added  aboye  170.  Of  the 
300  species  17  per  cent,  are  common  to  Norway,  32  per  cent,  to 
Britain,  and  63  per  cent,  to  the  coasts  of  Spain  and  the  Medi- 
terranean. Two  only  are  W.  Indian  shells,  Neritina  viridia  and 
ColumhtUa  cribaria.  Of  the  African  shells  found  here,  and  not 
met  with  in  more  northern  localities,  the  most  remarkable  are  :-^ 


Cnu!.«atella  diraricata. 
Csrlium  costatiuD. 
Luc.na  AdajisonL 
Centhium  nodulosnm. 
Murxn  saxatilis. 


Banella  levigatA. 
Ca08i8  flammea. 

„  testicnlus. 
Cymba  Neptuni. 

n       porcina. 


C^mba  proboscidalifl. 
Conns  betuliniiB. 

„    Fromethetu. 

„    Ouinaicus. 

„    papilionaceiu. 


Madtira,  Mr.  M*  Andrew  obtained  156  species  at  Madeira,  of 
which  44  per  cent,  ore  British,  70  per  cent,  common  to  the 
Mediterranean,  and  83  to  the  Canaries.  Amongst  the  latter 
are  the  two  W.  Indian  shells  before  mentioned,  and  the  follow- 


ing African  shells : — 

Littohna  striata. 
Solarinm. 
.Vsiaria  cochlea. 
Xatica  porcellana. 


Mitra  f nsca. 

„     zebrina. 
Moi^ella  gnancha. 
Cancellaria. 
Honodonta  Bertheloti. 


Patella  crenata. 

„     guttata. 

„     LoweL 

„     Candei. 
Pecten  corallinoidefl. 


Azores,  Amongst  the  littoral  shells  which  range  to  the 
Azores,  arc  Pedipcs,  Littorina  striata,  Mitra  fusca,  and  Ervilia 
castanoa;  the  other  species  obtained  there  are  Lusitanian. 
[M'An'heu:.) 

The  Mediterranean  fauna  is  known  by  the  researches  of  Poli, 
IXllo  Chi:jjo,  riiilippi,  Vcrany,  Milne-Edwards,  Professor  E. 
roibi?.^,  and  Dcshaycs.  In  its  western  part  it  is  identical  with 
that  of  the  adjacent  Atlantic  coasts ;  the  number  of  species 
diininizihes  eastward,  although  reinforced  by  a  considerable 

*  ilist.  Katurelle  des  lies  Cmuuics;  the  list  of  sbellt  is  reprinted,  Nvlth  the  aAOoWocA 
Dudi:  hjr  Mr.  M'Andnw,  aa  <me  of  the  CatalqgucB  of  the  British  Museum. 


CO  UAM'-U.  OF  1 

number  of  new  furms  as  yet  only  known  in  Uia  Medilerrancan ; 
n  nd  n  faw  ttccoseionR  (nlioat  30)  of  a  difleront  characler  irom  tho 
Hi-'d  ^cn.  Tho  total  numb^  of  shell-bearing  spccjod  la  esti- 
mated nt  GOO,  viz.  :— 


KUL'leabnincUiBU ... 


L«RKMiiiilichljit>  . 


..  13 


Pilmpoda  „„  13       GastcropMli  ... 

On  tte  coast  of  Sicily,  M.  Philippi  has  found  Bltogether  GI'J 
niftrine  molluHca,  viz. : — 
DiniltM 

Of  the  522  which  are  prorided  ^-ith  sholls,  162  Lore  not  boen 
found  foaail,  and  aro  prcsamcd  to  bo  of  post-tertiary  origin,  so 
fur  as  conccrnH  their  pcesonco  in  Iho  STediterrnnwui.  The  ro- 
uiaicing  .160  occui  fusail  in  the  newer  tertiary  etnvta,  along  with 
nearly  200  others  which  are  either  oxtiact  or  not  known  living 
on  those  coasts  ;  a  few  of  thom  are  living  in  the  vrarmcr  vegiouii 
of  Senegal,  the  Red  Sva,  and  the  "West  Indiia ; — 


Cirdiiii 
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sapposed  to  be  now  peculiar  to  tho  Mediterranean;  the  small 
number  of  species  show  they  are  aberrant  or  expiring  forms. 
CasMaria^  and  Thecidt'um  are  ancient,  widely-distributed 
genera,  and  the  Mediterranean  Thecidium  occurs  fossil  in 
Brit' any  and  the  Canaries. 


Tbysanoteiidib,  2  rp. 

Scaurgns,  1. 

Morriaia,  2. 

▼eraaia,!. 

Pleurobranchna,  1. 

Thecidiam,  1 

Daiidk;iii.l. 

Tethys,  L 

Scacchia,  2, 

Borkliiim,  1. 

Caasidaria,  6 

Icaros,!. 

Pedicularia,  1. 

The  genersL  FascioJan'af  Siliquariay  Tylodina,  Kotarclim,  Veiii- 
cordial  Clavagella,  and  Crania,  occur  only  in  this  portion  of  the 
Lusitaman  proyince. 

Amongst  the  peculiar  species  are  : — 


Tjlodina  BaflneaqaiL 
Craidarostrata. 


Aiiiiope  caneata. 
ClarigeUa  angulata. 
Spondylos  GusaoniL 
Afltaite  bipartita. 


Artemis  lapinus. 
Trigona  nitidula. 
Lucinopsis  decussata. 


^gean  Sea,     Prof.  E.  Forbes  obtained  450  species  of  mollusca 
in  tho  ^gean,  belonging  to  the  following  orders  : — 


Cephalopoda 4 

r.eropoda  8 

>Q(.-I<vln^U)clu  7 


Nudibranclis  15 

OpisthobrancUs 23 

Pro^obrandis 217 


Brachiopoda 8 

Lnmellibranchs    143 

Tunicata   23 


Of  these  71  were  new  species,  but  several  have  since  been 
found  in  the  Atlantic,  and  even  iu  Scotland.*  Tho  only  marine 
jiir-breather  met  with  was  Auricula  myosotis. 

Black  Sta.  In  the  northern  part  a  few  Aralo- Caspian  shells 
are  found,  otherwise  the  Black  Sea  only  differs  from  the  Medi- 
terranean in  the  paucity  of  its  sj^ecies ;  Dr.  Middendorff  enume- 
rates 6S  only.  The  water  is  less  salt,  and  there  is  no  tide,  but 
a  corrent  flows  constantly  through  tho  Dardanelles  to  tho 
Mediterranean,  f 

LorenzJ  found  178  molluscs  at  Quamero,  of  which  75  wore 
biralves,  and  88  univalves;  75  of  thorn  extended  their  range 
ioto  the  ^SSgean  Sea,  58  into  the  Boreal  province.  Few  only 
appeared  to  be  peculiar  to  tho  Adriatic. 


•  TrtM.  Brit.  A»»oc.  (for  1843),  1S44,  p.  130. 

t  A  carreat  from  Uie  Atlantic  sets  in  perpetually  tlirough  the  Straits  of  Gibraltnr, 
tad  thM«  is  scartely  any  tide ;  it  only  amonnts  to  one  foot  at  Naples  and  tlie  Eurii)us, 
tvo  feet  at  MeasinA,  and  fire  at  Venice  and  the  Bay  of  Toois. 

;  FhjmikMtiarbe  VeHUOtaigae  and  Vertheiluvg  i\er  Organisrncn  iin  QuarnthscV.n 
ffatfe.   Wiea,  1369, 


as  IIASVAL  ta  TSB  UOLLCKA. 

T.  ARALo-OiariAy  PnovmcE. 

The  only  inland  salt-seaa  thiit  contain  peculiar  shcU-flali  an 
tha  Aral  and  Caspian.  ThoBholiscliiefljcoiLBist  of  ar^jnarkabla 
gr  )up  of  Cocklea  which  burrow  in  the  mud  {soo  fig.  2^3,  p'flft!). 
No  explorations  hnro  been  made  wilh  Ihe  dredge,  but  olUer 
sp3cii3,s,  prnbablf  still  existing  in  these  scaa,  have  been  foond  in 
the  bcila  of  horizontal  limestone  which  form  their  bank^  and 
extend  in  all  directions  for  over  tho  tirpprt.  Thii  limestone  ta 
of  brackish  water  origin,  bdng  nonietiinoa  composed  of  myriada 
of  C'jdadet,  or  Iho  Kholla  of  Drrittena  and  Cardiuia.  as  in  thi» 
inlets  near  Ai^trakhan.  It  is  beliered  to  indicate  tho  tormiT 
osiatencQ  of  a  great  inland  aoa,  of  which  the  Aral  and  Caspian 
lire  remnants,  but  which  was  larger  than  the  present  Mediter- 
ranean at  on  ago  pit?Tious  lo  that  of  tho  Mammoth  and  Siberian 
Bhiunceros.  The  present  level  of  the  Caspian  is  83  fcet  Iwlow 
that  of  tho  I31ack  Sea ;  that  of  the  Aral  ha«  bean  stated  to  bo 
117  feet  higher  than  tlio  Caspian,  but  is  probably  not  Teiy 
different;  their  waters  aro  only  brockish,  and  in  somo  port* 
drinkable,  Tho  sfeppo  limestone  rioea  to  a  level  of  2(l(.l— 30(1 
feot  above  Iho  Caspian ;  it  Bproads  eastwai'd  lo  the  mouulaina 
of  tho  Hindoo  Kuah  and  Chinese  Tartaty,  southward  orcr 
Daghostan  and  the  low  region  E.  of  Tiflia,  and  westward  to  th« 
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*Adacim  edcntida,  PaJItt.   C. 

M       plJcata,  Ek-h.    C.B.(  Dniester,  Akaniaii,OdctM). 

M      coloraU,  Eich.    C.  B.  (Azof,  Dnieper). 
•3f>-tihM  edolis.  L.    C.  C.  (noC  in  Middendorirs  list). 

M     latos,  CSiemn.    B. 
*  Dreiss^na  polymorphs,  Pol.    C.  B. 


FalodinelU  atMgpa:&^  L.  (imailla  Eich.)  C.  B.  (Odena)  Ocbotak. 
*      w      Tiriabilift,  Eich.    C. 
*Neririn«  liturata,  Eich.  C.  oo  sea-weed. 
•Bi5«oaC«spiA,£ich.    C. 

w     oUonga,  Desm.   B. 

„      Qiindracea,  Kryn.   B.* 

Tho  following  species  are  described  by  Eichwaild,  from  the 
•teppo  limestone.    (Murchison,  Bussia,  p.  297.) 


•PyBdinA*'TVitoa. 
exigna. 
Bt:  son  coons. 
„    dinudintos. 
Urtnertensis. 


llsctra  Caspia. 

„     Karagans. 
Cyclas  Ustnertensis. 
MytDtts  rostrifurmii. 


Donax  priscns. 
lionodacna  prc^iiuqna. 

M         intennedia. 

„         Catilli». 
Adacna  prostrata. 


Ko  other  inhind  bodice  of  salt  water  are  known  to  have 
peculiar  marine  shells ;  those  of  the  modem  deposits,  in  Meso- 
potamia (at  Sinkra  and  Warka),  collected  by  Mr.  W.  K.  Loftus, 
are  species  still  abounding  in  the  Persian  Galf.f 

VI.  West  AFBiavx  Province. 

The  tropical  coast  of  "Western  Africa  is  rich  in  conchological 
treasures,  and  far  from  being  wholly  explored.  The  researches 
of  Adansoii4  Cranch  (the  naturalist  to  the  Congo  expedition§). 
and  the  oflBcers  of  the  Niger  expedition,  have  left  much  to  be 
done.  Dr.  Dunker  has  described  149  species  in  his  Index  Moll, 
(Juintix,  coll.  Tarns,  Cassel,  1853. 

At  St.  Helena^  Mr.  Cuming  collected  16  species  of  sea-shells, 
7  of  them  new.  Liiiorina  JleleucB  is  found  on  tho  shore  of  St. 
Helena,  and  L.  miliaria  and  Nerita  A$censionia,  at  Ascension, 


*  TUe  Velutina  {Limner id)  Gupiejisis.  A.  Ad.  was  foanded  on  a  sjiecimen  of 
Lijin^a  CMeri^  Midd.  (1851), fnnn  Bemuool,  Siberia. 

t  A  siXH.-iei  of  coral  {PorUet  dtrngata.  Lam.),  now  liring  at  the  SeychcUe«,  ba^  been 
t .  ]  u>  be  found  in  the  Dead  Sea  (r.  Humboldt's  Views  of  Nature,  Bohn  ed.  p.  260); 
t  •  >  McUmia  costata  and  AI.  Jordanica,  according  to  M,  Schubert. 

:  Hl>t.  Nat.  de  Senegal,  4to.  Paris,  1757.  Tliis  able  but  eccentric  naturalist 
<ti**tru7ed  ihe  utility  of  his  own  writings  by  refusing  to  adopt  the  bi-nomial  nomen- 
djtore  of  Lixx.£U8,  and  employing  instead  the  most  barbarous  chADce-CQfmVm^t\«>^ 
tf  otters  he  could  invenf. 

/  Ajfeadlx  to  Captnia  Tackey'a  NamUre  (1318),  bf  Dr.  Le«ch. 


HSCil,  OP  TBI!  WOU-trVA. 


CuiUmn  nn^ 
I.ili:Inm  Mdun 


Uuionwn- 

„       blmuv:!.!.)^ 

ITngallna  niLuk 

Olinblalali. 

DtplDdanl*  nwh 

C«rliU«i«f, 

Ar;<in)i.iifii«iii>. 

Dwnmilliiiia. 

Itainiialiaonr, 

.,     inni1«(liu<. 

Trl(!iiBll  lilmlij, 

Nutlet  (ulmlneK. 

.     Wpta. 

CnraaXBfiMniiU. 

Cyth««laB«»i 

..       Pi»w. 

Wnruia. 

T*i™pUc«», 

.      d„i.li^i. 

('i>nihiuiB  AiumU. 

Tdlink 

Cto«ll.Hllu«i.* 

TufTlliOUIondau. 

r>g(Tnn*  pnlj-^ni, 

,.     kfm. 

cannlii. 

Tmbm  mrigliila. 

nnntruliu  rillu.iif. 

Uiiliuiit  rliffluu. 

niiluclwiu. 

r  Uilia  tuiuDui, 

.,       CBMintt 

Tupinli  aiuUian. 

nmo-PACTFic  vnomxcE, 
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?<l  a  yery  completo  monograph/  Of  400  sea-sholls 
1  iu  thifl  work,  above  200  aro  peculiar,  and  most  of  tliese 
to  a  few  littoral  genera.  Only  11  species  are  common 
oast  of  Senegal,  whilst  18  are  found  in  the  Bed  Sea ;  15 
are  said  to  bo  found  in  Europe ;  all  the  others,  notpecu- 
ist  on  the  E.  coast  of  Africa. 

Soui\  African  SheUs. 


latalensi^. 

Patella  opiciaa. 

ComineUa  tigrina. 

;rinatu3. 

„     longicMtft. 

BuUia  iKvlsaima. 

?nglcri. 

„     pectinatA.  &c. 

„    achadna. 

rentricoM. 

Siphonaria,  5  sp. 

„    natalensis. 

Urhra,  Hin<Li. 

Pupillia  (aperta). 

Nasss  plicoaa. 

a  bank,  70  fm.) 

Flmirella,  10  8i>. 

„    ciHpensb. 

us  Beldieri,  120 

Crepidula,  4  tp. 

Cyclonaasa  Knoaii. 

Haliotu  sanguinea. 

Ebnma  papillaris. 

apensis. 

Delphinula  granulwa. 

Colombella,  5  ip. 

elafdoa,  Forbes. 

„        canceData. 

AnciUaria  obtusa. 

raiuai. 

Trochus,  22  sp. 

Mitra,  5  sp. 

Turbo  Barmaticos. 

Imbrlcaria  caitonacea. 

linaiibys«j:cola. 

Littorina Africana  Top. 

Voliita  armata. 

Phasianella,  6  sp. 

„   scapba. 

Ila  (Krau^dia). 

Bankivia  variaus. 

„    abyssicola,  132  fin. 

rubra. 

Turritella,  4  sp. 

Blorginella  rosea. 

VOjUMitlL 

Flenrotoma,  6  sp. 

Trivia  ovnlata. 

l>i&inn. 

Clionello  (ftinuata). 

Cyprsa,  22  sp. 

Dcsluiyosij, 

Typhis  arcuatos. 

Luponia  algoensis. 

120  fui. 

Triton  dolarius. 

CjTHPovulura  (capenpc). 

,.    ficlilis,  50-00  fm. 

Conus,  8  sp. 

5  *p. 

HarpAcrassa. 

l}f]K 

ComineUa  Ugata. 

Octopus  aiigus. 

oclilea. 

„        lagenaria. 

Sepia,  4  sp. 

oroprosfa. 

^        limbosn. 

following  are  stated  to  be  common  to  the  Cape  and  Eur> 
>as.t 


Chama  gryphoides,  Medit.  Bed  Sea. 
Pecten  pusio,  Brit. 


(arctica?)  Greenknd,  Medit 
iiula,  Brit.  Medit. 

c-tca,  Me«3it.  Red  Sea.  

oirilij,  MMit.  Dli)hyUidia  (lincata?)  N.  Erit.  Medit. 

-nj<;o<a,  W.  In'lics?  Brit.  Senegal,  Eulima  nitida,  Medit. 

•9,  R?d  Sea.  Australia  ?  Purpura  lapillua  ??  (not  in  Medit.) 

lustra.  XuhIi  Sou.  NoAsa  morginuluta. 

►graphica,  Medit.  Octopus  vulgaris?  Brit. 

i:a,  Medir.  Argonauta  argo,  Medit. 

VITI.   IXDO-rACIFIC  PrvOVINCE. 

is  by  far  the  most  cxtensivo  area  over  which  similar 
ish  and  other  marine  animals  arc  distributed.  It  extends 
.ustriilia  to  Japan,  and  from  the  Red  Sea  and  cast  coast 

SiidafrikaiiiAcben  MoJJafiken,  4to,  Slatt.  IS4B. 

f.-r  of  tJjvht  are  aikled  to  tome  of  the  rpeciea,  and  others  arc  oroiUe^l. 


7'2  MISPAL  OF  1 

of  Africa  to  Easier  lalimd  in  the  Padfio,  embracing  tLroo-liftlis 
of  tho  circumfiircnco  of  the  globe  auil  ii)°  of  latitude.  Iliui 
greidt  Tcgtao  miglit,  indeed,  be  subdivided  into  a  Dumbor  of 
GmtiUor  provincDj,  each  having  a  parlicuInriLSsacintion  of  epedfi 
and  some  jieculiar  elii^lls,  rach  as  the  Bod  Sen,  tlio  I'uisijtnGull, 
Madagascar,  &c.;  but  a  cousidoraLla  number  of  species  .ii» 
found  throtighout  tho  province,  and  their  general  character  i- 
the  sumo."  Mr.  Cuming  obteined  inoro  thnn  100  sijocics  i ! 
^ells  from  the  ca.'^tem  ootiGt  of  Africn,  identictil  with  lh<'-< 
eollcctod  by  himaelf  at  the  PhiUppinea,  and  ia  tho  eastern  ixt  .'. 
islands  of  the  Pacific. f  This  is  pro-emiDonlly  tho  region  if 
coral  root's,  and  of  suth  Ehell-fieh  as  affect  llieir  Hhiiller.  The 
number  of  species  inhabiting  it  must  amount  to  Mveral  thou- 
eanda.  Tbo  Philippine  iBlands  have  afforded  tlte  groatesl 
Torioty,  but  their  apparent  superiority  is  due,  i 
tbo  resoorches  of  Mr.  Cuming ;  no  olhet  portioa  of  tho  pnmuco 
has  been  so  thoToaghly  explored-J 

Amongst  the  genera  most  characteristic  of  tlie  Indo-racifir, 
those  moi'kod  (')  aro  wholly  wnnting  on  tho  cua=U  nf  llm  At- 
lantic, but  half  of  them  occur  fossil  iu  tho  older  tertiaiies  o( 
Europe.     Thoao  in  ilalica  are  also  found  on  tho  WMt  c 
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the  east  coast  of  Africa;  Littorina  eonica  and  mekmostoma,  in 
the  Bay  of  Bengal ;  LiUorina  sinemis  and  eastanea,  and  Haliotis 
venugta,  on  the  coast  of  China ;  LiUorina  icabra  and  ff.  aquamatat 
in  N.  Australia ;  H,  asinina,  Now  Guinea ;  and  X.  pkt<z,  at  the 
Sandwich  Islands. 

Bed  Sea  (Erythrsean). 

Of  the  406  mollosca  of  the  Bed  Sea,  collected  by  Ehrenberg 
and  Hemprich,  74  are  common  to  the  Medit.,  from  which  it 
would  Beem  that  these  seas  haye  communicated  since  the  first 
appearance  of  some  existing  shells.  Of  the  species  common  to 
the  two  seas  40  are  Atlantic  shells  which  haye  migrated  into  the 
Bed  Sea  by  way  of  the  Medit.,  probably  during  the  newer 
pliocene  period ;  the  others  are  Indo-Pacifio  shells  which  ex- 
tended their  range  to  the  Mediterranean  at  an  earlier  age. 

The  genera  wanting  in  the  Medit.  but  existing  in  the  Bed 
Sea,  show  most  strikingly  their  diyersity  of  character,  and  the 
affinity  of  the  latter  to  the  Indian  fauna. 


AncilluiA. 

SipfaonariA. 

Limopala. 

SCromtNM,  8  ip. 

Harpt. 

Flacana. 

Tridacna. 

BostellariA. 

'BicinnU. 

PUcatula. 

Crasaatella. 

TwbisellA. 

HagQaa. 

Pednm. 

Trigona. 

Pyramidella. 

Malleua. 

Pannophorns. 

yulMlla. 

Anatina. 

OUva. 

KcriU. 

Perna. 

AspergOlnm. 

Other  genera  become  abundant,  such  as  Contu,  of  which  there 
are  19  species  in  the  Bed  Sea,  Cyprcea  16,  Mitra  10,  Ceriihium 
17,  Pinna  10,  Chama  5,  Circe  10. 

Persian  Old/, 

The  marine  zoology  of  the  Persian  Gulf  and  adjoining  coast 
has  not  been  yet  explored.*  The  following  shells  were  picked 
up  on  the  beach  at  Kurrachee  by  Major  Baker,  with  many 
others  evidently  now,  but  not  in  a  satisfactory  state  for  descrip- 
tion. (1850.) 


RofteUaria  carta. 
M  vex  tenuiapina  rar. 
Pisaaia  fpiralis. 
Baadla  tubercnlata. 

M       f{nnota. 

„      crnmena. 
ThtoQ  lampas. 
BuUiaapi. 
Eboma  ^irata. 


Purpura  persica. 

M  carinifera. 
Coloxnbella  blanda. 
Oliva  flubulata. 

„    Indufica. 

.,     ancillaroidei. 
Cypnea  Lamarckii. 

„      ocellata. 
Natica  p^Uia-tigiliuu 


Sigaretus  sp. 
Odostomia  sp. 
Phonu  coiTugatua. 
Planasia  sulcata. 
Imperator  Saulia. 
Monodonta  sp. 
Haliotis  ap. 
Stomatella  imbricata. 
M         Bulcifera. 


•  Tbf  **DrixMltod  Covny^UQT^^^rpriMCtpthtnm  the  Peitlan  Q\i\f,^iA^ii\vx«^ 

E 


Hi'iirtUi  Ruppellii. 
InnL-uliU. 


luaCAl   OF  THt  ItOLLVKA. 

Cvdloai  ImpoUtiuD.  TdUj 

.,       pallidum.  Mac 

..       winule.  PiuT 

V^rni  pLngqii.  Syw] 


VCTlHUllll  »p. 


SuigniniiliiMi  dipliM. 


Plinliu  auiuilil. 


„       liifuLD.  TclUna  uigulBli. 

At  the  Ciirgadoi  or  St.  Brandon,  shoals,  noith  of  Mauritiua, 
Vohita  eailala.  Coma  verrucosus,  Pleuroioma  virgo,  aad  TurbiiMlla 
Bekhcri  have  been  obtained  by  dredging. 

Collectiona  of  marine  sheila  have  been  mado  at  MadaEaacar 
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*Plni»OCtO|NML 

•StrmhioUria. 
PhisianeUA. 
Eleachiis. 
BftokivuL 
Botelhu 

*3ilacmwrhinma. 
Parmophoros. 
Ruella. 


•MMgOUmda. 

*Trigoiiia. 
*C1uiiM»trM. 
•Mjadon. 
*MyocIuiiuL 

CnaaateUa. 

Cuditft. 

Circe. 


QjpiicttdiA. 


TerdvatelU. 

SpinibL 

OUtb. 

Cooiia. 

Tolota. 

Terebra. 

FMcidaria. 


Impenlor. 

MiMIOpCjgBM* 

SiphonariA. 

Pandon. 

AoatineUA. 

ClaragelltL 

PlacunomUL 

WaMheimia. 

Crania. 


Some  of  the  genera  of  this  province  are  only  met  with  else- 
where at  a  considerable  distance : — 


Solenella -Chili. 
Panopaa— Japan. 


BhpichonelIa~ Arctic  seas. 
Tr^on~Fiief{ia ;     „ 
-India;  Brit. 


Bankivia— Oqpe. 
Kraotsia— CiH)e. 
Sdemya— MediL 

Amongst  the  littoral  shells  of  South  Australia  are  Haliciis 
elegans,  H.  ruhicunda,  and  Littorina  rugosa,  HalxotU  iri$  and 
Littorina  iqualida  are  found  on  the  shores  of  N.  2iealand ;  and 
Cyprowla  umhilicaia  in  Tasmania. 

Mr.  Gray*8  New  Zealand  list  amounts  to  104  marine  species, 
among  which  are  throe  volutes,  including  V,  magnifica,  the 
largest  of  its  genus;  Strombus  troglodytes,  Bandla  argua,  the 
great  Triton  variegatus  ;  6  Cones  (all  doubtful),  Oliva  trythros- 
toma,  Cgprcea  caput-serpentis,  Ancillaria  australiSy  Imperator 
Jieiiotropium,  ChiUm  monticularia,  &c. 

Venus  Stuichburyi  and  Modiolarca  trapezina  have  been  found 
at  Kerguelen's  Id.  and  Patella  illuminata  at  the  Auckland  Ids. 


X.  Japonic  Province. 

The  Japanese  Islands  and  Coroa  represent  the  Japonic  pro- 
vince. Our  knowledge  of  its  molluscan  fauna  is  still  scanty, 
notwithstanding  the  successful  researches  of  Mr.  Adams.  Up- 
wards of  130  species  were  collected  in  the  harbour  of  Dccima, 
by  Dr.  Nuhn,  of  which  113  were  Prosobranchiates. 


Octopiv  ar^olatoi. 
'.'eyiA  i.!ir)T»o[rtlL'ilma. 
5i«^'ioIft  Japoni<-a. 

CtTHUs  -^ieboMi. 
Tietirii'joma  Coreanica. 
r«'r<.bni  wrotina. 

i'yli'a. 
Fbiima  Ja|V)nica. 
Ova>:s  Japnnica. 
Murex  eurjpfertts. 

^        rorifluTU. 

M        plorator. 
BumttL 


PiiTpora,  5  sp. 

Fiwus. 

Canccllaria  nodulifera. 

Mitra. 

Strombns  cormgatus. 

C>'pnea  ftmbnata. 

„       miliaria. 
Man^lia,  4  sp. 
Trifori^,  5  sp. 
Katica,  5  sp. 
Trochns,  15  sp. 
RadiiM  birostris. 
CeniJjium  lon/ncaodafnm. 
Jmpcmtor  Oailfordim, 

S  2 


Haliqlis  Japonica. 

„      dijtcus. 

„      gi^antea. 
Bulla  Coreanica. 
Siphonaria  Corranica. 
Pecten  ftsperulattL4. 

„      Japonirtt*. 
Spondylos  Ciuningii. 
Kuctila  mirabilis. 

„      Japonica. 
Cardium  Bechoi. 
Crasaatella  compresaA. 
IMplodonta  a\atti. 


XI.   ALEDTLm  PitOVDfCB. 

The  Br)real  provinco  b  reprosented  on  the  nortlem  coasts  o( 
the  Pacific,  where,  according  to  Dr.  MMdondorff,  tho  same 
f^nora  and  ma,D]r  idoatjcal  epocies  aro  found.  In  addition  to 
IhosD  indicated  in  tho  Arctic  list  (p.  37).  the  following  sp^es 
occur  nt  iho  Shantar  Ida.  in  lie  Sea  of  Ochotak  (0),  Saghalion,  , 
Iho  Kuriles  (K),  Aleutkna  and  Sitka  (S).  I 


AUUIZAir  raOTDTCB.'  f  7 

Additional  information  on  the  &nna  of  this  province  has  been 
recently  supplied  by  Mr.  Lord,  the  naturalist  to  the  British 
North  American  Boundary  Commission  Expedition,  and  by  Dr. 
Kcnnerloy,  the  natozalist  to  the  American  North-west  Boundary 
Exploring  Expedition.  The  results  obtained  are  discussed  by 
Dr.  P.  P.  Carpenter.* 

Provinces  on  the  Western  Coast  of  America. 

Tho  mollusca  of  the  Western  coast  of  America  are  equally 
distinct  from  those  of  the  Atlantic  and  those  inhabiting  the 
central  parts  of  the  Pacific. 

Ur.  Darwin  states  in  his  Journal  (p.  391)  that  "  not  one  single 
ica-shell  is  known  to  be  common  to  the  Islands  of  the  Pac^c 
and  to  tho  west  coast  of  America,"  and  he  adds  that  '*  after  tho 
comparison  by  Messrs.  Cuming  and  Hinds  of  about  2000  shells 
from  tho  Eastern  and  Western  coasts  of  America,  only  one 
single  shell  was  found  in  common,  namely  the  Purpura  patula^ 
which  inhabits  tho  West  Indies,  the  coast  o^  Panama,  and  the  Gal- 
lapagos. "  Even  this  single  identification  has  since  been  doubted. 
Mr.  Cuming,  who  resided  many  years  at  Valparaiso,  did  not 
discover  any  West  India  specimens  on  that  coast,  and  M. 
D*Orbig^y  makes  the  same  observation.  On  the  other  hand 
M.  Morch,  of  Copenhagen,  says  he  has  received  Tdlina  opercu- 
lata  and  Madra  alata  from  the  west  coast  and  also  from  Brazil ; 
and  M.  Deshayes  gives  the  following  extraordinary  ranges  in 
his  **  Catalogue  of  Veneridoe  in  the  British  Museum  ": — 

Artemis  angnlosa,  riiQippines— Chili. 
Cythereft  omboneUa,  Bed  S^'Sp— Bnudl. 

„       maculata,  W.  Indieii^PhiUppinet,  Sandvrich. 

„       circinata,  W.  Indies— Wett  coast  America. 

In  these  instances  there  is  doubtless  some  mistake,  either 
about  the  locality  or  tho  shell.  As  regards  the  last,  Mr.  Canick 
Mooi-o  has  shown  that  tho  error  has  arisen  from  confounding 
tho  Ci/thfrea  alternata  of  Broderip  with  C  circinata  of  Bom. 
M.  D'Orbigny  collected  628  species  on  the  coast  of  S.  America, 
— ISO  from  the  eastern  side,  and  447  from  tho  Pacific  coast,  be- 
sides the  Siphonaria  Leasonii  which  ranges  from  Valparaiso  in 
Chili  to  Maldonado  on  the  coast  of  Uruguay. t  These  shells 
belong  to  110  genera,  of  which  65  are  common  to  both  coasts, 

*  British  Asaodation  Report  for  1863. 

t  The  diipersion  of  this  coast  shell  may  perhaps  have  taken  place  at  the  time  when 
the  channel  of  the  rlTer  S.  Cruz  formed  a  strait,  joining  the  Atlantic  and  Pacifle 
oceans*  like  that  of  Msffellaa.  (Darwin,  p.  181.)  JCr.  Oouthcmy  mikei  8  «\).'Siphoaari(B 
ljeu€miL,  neaiij  taooth,  Atlantio  onast;  S,  atntettctica,  ribbed,  ?ic\fto  GOUiC;  lao/^  & 


7S  UAiniu.  or  tei  Hounci. 

vrhilo  34  are  peculiar  to  tbo  Faoifio,  and  2t  to  Iho  Atlaatic  s&, 
of  S.  America ;  an  oxtraonlinary  amount  of  divereity.  attribuU 
nblo  jiai'tly  to  Iho  dilToi-ent  character  nf  tho  two  coasts — Iho 
eastern  low,  sonily  or  muddy;  the  wesf era  rocky,  irilli  dpc;i 
■water  nonr  tho  shore.* 

Tho  comparison  of  Iho  sholla  of  Easlara  and  Woalom  America 
19  of  considerable  interost  to  geologists ;  for  if  it  is  true  thut 
nny  nnmbcr  of  liring  spocies  aro  common  to  tho  Pacific  aiul 
Allantio  shores,  it  hocomes  probable  that  aomo  portion  of  thf 
Isthmus  of  Darion  has  baon  submorged  (j'n«  the  Eocano  Ter 
tiurj-  period.  Acy  opening  in  Ihia  barrier  would  alioic  thb 
Equatorial  current  to  pass  through  into  tho  Pacific — thers 
would  bo  no  mora  Gulf  atroam — and  the  climato  of  Britain 
might,  from  this  cause  alone,  bccomo  like  thatof  Nowfouudlaiid 
at  tho  present  duy. 

Although  geological  rosearchos  seem  to  show  that  not  only 
the  Isthmus  of  Darieu,  but  even  the  Bocky  MounttuiiB,  weii) 
sufficiently  submerged  during  tho  Miocene  Epoch  to  allow  of 
tho  free  intermingling  of  tho  waters  of  the  Atlantic  and  Pacific, 
yet  tho  special  temperate  moUuscan  fauna  of  E.  and  Vf.  Amori''B 
dre  very  dissimilar.  There  ai-e  no  grounds  for  believing  a  singlo 
species  to  be  identical.    There  ore,  hov/aver,  a  large  number  of 
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Setfoely  any  qMoiat  «e  common  to  tliia  province  (extending 
from  Paget  Sound  to  the  seninenla)  and  the  Bay  of  California, 
vhieh  belongs  to  the  Fanamio  province.  The  most  imix)i'tant 
genera  axe  Qiiton,  18  speciee;  Acmsca,  11  species;  Fissiu-oUat 
dspedea;  Haliotis,  6  specieB;  Trochns,  15  species;  Purpura, 
9  speciea.  The  IbUowing  list  probably  contains  some  ehoUs 
whath  dioald  be  reteied  to  tho  Panamio  province. 


XRWvBBnialOKi 


nUdii.fte. 


naorella  crenoiaSft. 
»        cocvilata. 
Fuuvtiiiid]a«  StpL 
DcBtalittm  poUivn. 
PtteCa.l5fp. 


«•       pintadiiHk 


ChttoB  KTOibiciiIahn,  ftc. 


Waldheiinte  CUifonica. 
Midiui  BvMMii. 

Awmia  pemoidea. 
Vtaainomia  cepa. 
mnaitet  Sigantcu. 
Pema,!.   Piiiiia.9. 
Xjtihis,!.  Faeteo,  1L 
MjtaiiMriaNattalU. 


Chana  loliata* 
CanUta  Tentricofla. 
Gardiimi,  4. 
Lnciiia,9. 

Chironia  LaperoosiL 
S<rfecaitlia  ebunrnu 
Vennt  CalifimiieDiifl. 

w     calloM. 
Artemis  ponderosa. 
SasidomntPetitL 
«        NuttaUL 


Saxidomiis  glfifanteu. 
VeocnipU  cordieri. 
PMiicola  miiabUls. 
Maetra,  S.    Donax,  1. 
TelUaa  Bodegensis. 

„     Mctafftc. 
Semde  dedaa. 
Cumfngia  Californlca. 
Saagnlnolaria  NottallL 
Lonaria  KottallL 
Tlatyodofi  canceUafns. 
Amphiclima  Kindermaiml. 
Ijontia,!.    Thrada^l. 
Putdora.  1.    Saadcava,  3. 
Cjrathodonta  undulata. 
Sphenia  Califomica. 
Pfriploma  arigentaria. 
Sdectirtus  Bubteres. 
liacbaera  Incida. 

N        maxima. 
Mya  tnmcatiu 
Panoptta  generoea. 
Pholaa  Caitfoniica. 
H     coQcamerata. 


XTTT.  PAiTAsao  Pboyikcb. 

The  Western  coast  of  America,  from  the  Gulf  of  Califorria  to 
Pftyta  in  Peru,  forms  one  of  the  largest  and  most  distinct  pro- 
vinces. The  shells  of  Mazatlan  and  the  Gulf  have  been  imper- 
fectly catalogued  by  Menke.  The  Mazatlan  mollusks  have 
been  examined  by  Mr.  P.  P.  Carpenter,  "who  enumerates  654 
species.  The  total  number  of  marine  shells  known  belonging 
to  this  province  is  1,341.  Amongst  these  are  included  27 
Chitonidoe,  13  Acnueidse,  18  Fissurellidce,  64  Trochoidse,  28 
Calyptrseidse,  69  Pyromidellidse,  59  Buccinidse,  and  90  Muri- 
cidoe.  The  gulf  of  CaUfomia,  together  with  the  adjacent  coast 
as  far  as  Magatlan  and  St.  Bias,  bos  yielded  768  shoUs  (502  uni- 
valves and  266  bivalves),  of  which  439  also  occur  in  tho  Gulf  of 
Puuunm,  while  117  extend  into  8,  America ;  635  species  sx^ 
kiBawB  Aom  the  Chilf  of  PitnamA;  of  theae,  266  aro  pecxiiiw  \fi 


so  ii.iyuAC  OF  isG  iiQixcscA. 

tho  district,  and  IBJ  nbo  occur  in  S.  America,  Tho  fe«na  cf 
the  Panama  proyinco  is  romarkably  distinct  from  tho  other  Vi'. 
American  provinces,  and  especially  the  CaribbfCnn.  At  ono 
tinio  it  waa  thought  thtt  it  did  not  posaosa  a  single  eiiooics 
identical  with  any  occurring  in  the  Weat  Indiea  or  Iho  east  aido 
of  America.  Dr.  P.  Ciiiixjulor,  howQTcr,  has  Bhown  ILat  'ij 
marine  shells  (li  univalres  and  20  bivalves)  occur  ou  both  sidos 
of  tlie  Isthmus  of  Darion,  and  this  number  has  been  latoly 
increased. 

A  fow  of  the  species  even  extend  as  far  as  W,  Africa  accord- 
ing to  Dr.  Carpenter;  ho  mentions  IS,  and  among  Ihem  tbe 
following; — Crepidula  untpiiformit,  C.  aculeala,  Iltppmit/x  tmti- 
^iiulua,  B'Dikit'ia  variant,  Naiita  maroccana,  MuTgineUa  tixruiet- 
i:cns,Niiiilclht  gutUUUt  PuTpnra paaaa.  Five  species  are  common 
to  ldav.;ttlan  and  the  British,  coasts,  viz.,  Ktllia  tuLorliculaHt, 
Lasea  ritim,  Baxicaint  arcliat,  Cylhma  Dione,  IJydrohia  ufns. 
Still  more  Tomarkablo  is  the  absence  of  rascmhlanco  between 
the  faunas  of  Panama  and  those  of  the  Indo~Pacifio  area,  thnte 
being  only  seven  form.s  common  to  the  two.  Thus,  Ojtherea 
pclifhialis  occurs  in  Japan;  Niisia  atula,  in  Auslrnlia;  and 
Otiva  Dtichsii,  Natica  mnrocojita,  Kiiidelli  uribaria,  llippont/x 
barbnlua,  U.  Qrai/anui.  are  scattered  over  the  Pacific  ocean. 
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sgrmcfliar. 
rythrcMtooiv* 


mperiaUft. 


Donocerot,  fte. 

mnricata. 

Kiosquifonnis. 

'spstola. 

.cUthrata. 

,  manyfp. 

res,  many  8p< 

brerideiitstai. 

cingulatm. 
f  diatorta. 
rphjrU. 
entUduIai&c. 
pristis. 
renata. 
jigeot, 
ca.  &c. 

iDCTQOSa,  &o. 

^gnlaris,  &c. 
ma,  many  sp. 
xia  goniostoma. 

ca^wdifonnis. 

chrysostoma. 
kUa,  many  tp. 


Panama  aJieUs, 

Colombella  ■trombif onnls. 
ICargineUa  carta. 
CypnM  nigro-ponctata* 
Trivia. 

Pyrnlaventricoaa. 
Nadca  glanca. 
POeopsia  hnngaricoides. 
Cmcibttlnro  amiculatam,  Ac 
Trochita  mamillaria. 
Crepfdala  arcnata,  fte. 
Littorina  pnlchra. 
Tonritella  Cahfomica. 
Tnmcatella,  2  sp. 
CoBcnm,  8  tp. 
Imperator  nngiiit,  &c. 
Trochna  peUis  serpentis. 
Yitrinella,  13  sp. 
Neritaoniata. 
Patella  maxima. 

Disdoa  stxigata. 

„       Cnmingii. 
Lingula  semen. 

albida. 

aadebardl. 


n 


«» 


PlacnnomiB  foliacea. 
Oitrea  squatorialis. 
Spondylos  princeps. 


Peeten  ma^fflens. 
Area  litbodomoa,  ke. 
Pectunctilos  teasellatiia,  ke. 
Kucula  exigna. 
Leda^dsp. 
Cardiom  senticosmn. 
n      macnloBom. 
.Caxditalatioosta. 
Oooldia  Paciflca. 
Cytherea,  many  sp. 
Vennsgnidia. 

„     histrionica. 
Artemis  ]>imkerL 
Trigona  crassatelloides. 
Cyclina  Bubqnadrata. 
Venenipis  foliacea* 
Petricola  Califomica,  &«. 
Tellina  Bumeti. 
Camingia  coarctata. 
Semele,  7  sp. 
Saxicava  purpmascens. 
Gastrochena. 
Solecartus  lucidas. 
Lyonsia  brevifrons. 
Pandora  arcuata.  &c. 
Pholas  meliuiura,  &c. 
Parapholas. 
Jouannetia  pectinata. 


XIV.  Pekxjvian  Province. 

coast  of  Peru  and  Chili,  from  Callao  to  Valparaiso,  affords 
0  and  characteristic  assemblage  of  shells,  of  which  only  a 
part  have  been  catalogued,  although  the  district  has  been 
xplored,  especially  by  D*Orbigny,  Cuming,  and  Philippi. 
'Orbigny  collected  160  species,  one-half  of  which  are 
on  to  Peru  and  Chili,  whilst  only  one  species  (Siphonaria 
ii)  found  at  Callao  was  also  met  with  at  Payta,  a  little 
d  the  boundary  of  the  region.  Mr.  Cuming  obtained  222 
9  on  the  coast  of  Pcni,  and  172  in  Chili.  Hupe  has 
bed  201  species  in  Gay's  work  on  Chili.  The  island  of 
Fernandez  is  included  within  this  province.  Only  a  few 
Peruyian  mollusks  can  be  here  enumerated. 


eothia  peraptoptera. 

Diphyllidia  CuTieri. 
Poiterobninchva. 

ailton,  many  sp. 
Patella  8c\imi. 

tea. 

Aplyaia  Inctu 
TomateJla  rexmstA. 

e3 

Acm»a  aculiOEu 
Crucibultna  Us&vAanu 

MtyFAt  OP 


SntKon^n  DinoMjI. 


XV.  MAQELtANIO  PaoTDfCE. 

This  region  includes  tho  coaats  of  Tierra  del  Faega.  tto  P»lk. 
land  Islands  (Malvinos).  and  the  m&inland  of  South  Americs. 
from  r.  Molo,  on  the  cast  coast,  to  Coneepcion,  on  the  west,  ll 
ia  described  by  M,  IVOrbigny  and  Mr.  Dnrwin  (Jotimal.  p.  1"T 
ot  Eoq.).  Fhilippi  also  has  given  atlentioa  to  it ;  ha  assigns  8S 
spBcioa  to  the  district  near  the  Straits  of  Magellan.  Only  15 
spocica  are  known  from  the  Malvinos,  and  11  of  these  have  not 
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LunflUstiA  aiitvo(loft> 

littorim  calMdnoM. 

CtemnitziA  Ameiicana. 
•Seal  vis  tirevU. 
*Th)cliiUi  pitootaiB. 

Crepidiils  PatagoDlca. 

Trochni  nrt^gonica*. 
•MajgBrita]fidviD«. 
•ScisMirella  cooica. 


Panctnrdls  ocoica. 
NaceU*  CTiBbiilaria. 
TateOa  deannU. 


'Pitdla  tertara. 

*  n     xebriiuu 
Siphooaria  fattenlls. 
ChitoQ  Mtiger. 
Doris  Inteola. 
AoUs  Patagonics. 

"SpongiobnudiBa. 
Spiralisr  cocallata,  66*  S. 

Terebratella  crennlata. 

*  „   ICigeUaoica,  many 

▼arietiM. 
Waldheimia  dOatata. 
Pecten  Fataggniciis. 


Pectraoora«ii5>. 

Mjtilus  Higellanicttk 
*Modiolarca  tn^pezina. 

Leda  Milcalaf  a. 
*Cardita  Thooarefi. 
'Aatarte  kmgiratris. 
•Venm  exalbida. 
•Cyaminm  antarDticimi. 

Mactia  edulis. 
'lyoosia  Malvinentii. 

Pandora  dstnla. 

Saxicara  antaietica. 

Octopus  mflgatocyathiif. 


XVI.  PATAOomAir  Province. 


From  S.  Catharina,  soutli  of  the  Tropic,  to  P.  Melo.  Thii 
coast-line  has  shifted  considerably  since  the  era  of  its  present 
fauna.  M.  D'Orbigny  and  Mr.  Darwin  observed  banks  of  recent 
shells,  especially  Potamcmya  lahiaia^  in  the  valley  of  J^  Plata 
and  the  Pampas  around  Bahia  Blanca.  Mr.  Cuming  also  met 
with  Vdluia  Brasiliana,  and  other  living  shells,  in  banks  50 
miles  inland.  Of  79  sheUs  obtained  by  M.  D*Orbigny  on  the 
coast  of  N.  Patagonia,  51  were  peculiar,  1  common  to  the  Falk- 
land Ids.,  and  27  to  Maldonado  and  Brazil.  At  Maldonada  37 
species  were  found,  8  being  special  10  common  to  N.  Patagonia, 
2  to  Bio,  and  17  to  Brazil.  Of  the  latter  6  range  as  fieir  as  the 
Antilles ;  viz. : 


Crepidnla  acnleata. 

w       procea. 
Fliolat  oostata. 


Hactra  fracilifl. 
Venus  flexuosa.* 
Locina  semi-reticnlata. 


Modiola  riator. 
Plicatula  Baitadensis. 


At  Bahia  Blanca,  in  lat.  39^  S.,  the  most  abundant  shells 
observed  by  Mr.  Darwin  (p.  243)  were 

Olira  anriciiUria,  Oliva  tehuelchana.  Voltrta  an^tnlata. 


M    paetcliana.                Voluta  Brasiliana. 

Terebra  Patagonica. 

M.  D*Orbigny's  list  also  includes  the  following  genera  and 

species : — 

Octopus  tehnelclitts. 

iEoUs. 

Leda. 

Columbella  eertularitmi. 

pHludestrina. 

Cjriherea. 

Bnllia  irlotmlosa. 

Seal  aria. 

Petricola. 

Pleurotnma  Patagonica. 

Katica. 

CotbvlA, 

FittiirellidKa  naegatrema. 

Cliiton. 

Pinna. 

PanotMsa  abbreriata. 

Solen. 

MytUtis. 

TeH[AmxA  compretsa. 

Lntraria. 

Lithodomof. 

Lynosii  Patagonica. 

Donai'iUa. 

Pecten. 

Sotecurtas  Platensis. 

Kocnla. 

Ostrea. 

*  Tbt  Tarlety  of  Vtnus  jTeruasa  foand  at  Bio  can  be  dittingQialMd  bcfoa  \bA77«i\ 
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ill  I  ho  same  author  s  Travels  in  South  America,  i 
I  ..  ladcos  shells  has  been  given  by  Sir  H.  Schombi 
The  coasts  of  the  Antilles,  Bermuda,  and  Brazil 
with  coral  reefs,  and  there  are  considerable  banks  c 
at  some  distance  from  the  coast  of  the  Antilles. 


West  India  ShdU. 


Arponan'a. 

Ommastrephet.          Oeodacm. 

Cheic 

Octopus. 

Sepioteaihis.              Creseii. 

lantli 

Plixlonexis 

Sepia.                        Covieria. 

Glaot 

LOiigO. 
Cmnchia. 

Spinila.                      Atlanta. 

Notai 
Aplj. 

Onychoteuihis. 

Strombos  gigM. 

Hippooyx  mi 

pugilif. 

Xai^nella. 

Pileopaismi] 

Morcx  caloitrapa. 

Erato  MaqgeriK. 

Calyptnaaeq 

Pisania  articnlato. 

Cypneamos. 

Cmc^dola  act 

„      turbinella. 

„      exanthema. 

Patella  tonooi 

Triton  pileans. 

„      Bpurca,&c. 

Ctiiton  sqnair 

„     cntaccos. 

IViria  pedkmlus. 

Hydatinaph] 

Fusus  raoiio. 

Orulam  gibboanm. 

- 

Faac'iolaha  tnlipa. 

Katica  canrena. 

Boochardiati 

Lagcna  ocellata. 

XHacina  antfll 

Canccllaria  reticulata.           Planaxii  oncleas. 

— 

Fulgur  anianom. 

Littorina  zicHEao. 

Placonomiaf 

Ten'lira  ac-icularit. 

H       fl*^ 

Plicatula  Crist 

Mp  uHtica  mclongeaa.                 ^       liiMolata. 

Limaaoabra. 

Purpura  pntula. 

Tectaria  iniiri  jata. 

Mytflosexnst 

/«»i»^:.<^. 
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sa 


Toms  crennlata. 


CjrthcRs  dioiM. 
t«       circuui 

M  gtgBOU 


Axteniis  coocmiMcsb 
M       lodnalii. 

TMigooa  iiMctroidM. 
PMricola  lapidda. 
C«pMi]«  oocdnea* 
TeiUnftBnxOiana. 
M     Mmaeolata. 


StngiUs 
8c«cte  ntiadtta. 


Iphigenfai  BriifltoQiiiL 
Lntzvim  •ineata. 
Feriptoma  ioaqoiTalfii. 
glwladomya  Candida. 


Xym.  Trahs-Atlaktio  FBoynros. 

The  Atlantic  coast  of  the  United  States  was  supposed  by  Prof. 
£.  Forbes  to  consist  of  two  proTinces :  (1)  the  Virginian,  from  C. 
Cod  to  C.  Hatteras,  and  (2)  the  Carolinian,  extending  to  Florida; 
but  no  data  were  supplied  for  snch  a  division.  The  total  num- 
ber of  moUosca  is  only  230,  and  60  of  these  range  farther  north, 
15  being  moreover  common  to  Europe.  These  two  regions  are 
sometimes  treated  of  together  as  the  Fennsylvanian  proTinoe. 

Dr.  Gould  describes  110  shells  from  the  coast  of  Maissachusetts 
south  of  Cape  Cod,  of  which  50  are  not  found  to  the  northward, 
but  form  the  commencement  of  the  proper  American  type.  The 
shells  of  New  York  and  the  southern  Atlantic  States  are  de- 
scribed by  De  Kay,  in  the  State  Natural  History  of  Now  York ; 
this  list  supplies  120  additional  species,  of  which  at  least  a  few 
are  stragglers  from  the  Caribbean  proyinoe ;  e.g.  Chama  arcindla, 
Iphigenia  laevigata ^  Capsula  deflorata,* 

BC.  ICamchiwetts.    Y.  New  York,    sa  South  Carolina.    F.  Florida. 


Comu  nun.   F. 

Tmm  cinerena.   31.  SC. 

Kaiaa  obedeta.    M.  F.  (Mex.) 

„    triTittata.    M.  SG. 

.,    ribex.    M.  F.  (Mexico). 
Pnrpnra  Floridana.    (Mex.) 
Terebia  diflocata.    Y.  SC. 
Pymla?  papyracea.    F. 
Fulgur  carica.    M.  SC. 

„      canalicalarnm.    M.  SC. 
Olim  literata.    SC. 
Marginella  carnea.    F. 
Faeciolaris  dl-tant.    SC.  (Mex.) 
Colambella  arara.    M.  Y. 
Ranella  caoJata.    M.  Y. 
5atica  dnpUcata.    Y.  SC 
Sif^aretm  penpectinu.    Q.  6C. 
Scalaria  lineata.    M.  SC. 

„       moltistriata.    M.  Y. 

M       ti]rbinata.    NC. 


Cerithiam  ferrngineam.    F. 

„         4  tp.    M. 
Triforis  nignndnctiu.    If. 
Odoetomia,  6  fp.    M.  Y 
TnxTitella  intemipta.    M.  Y. 

«,       coocava.    SC. 
(Yennetns  lomtiricalif.    M,f) 
Calyptraa  striata.    Y. 
Crepidola  conrexa.    M.  Y. 

„       fomicata.    M.  F.  (Mex). 
Littorina  irrorata.    Y. 
Fiaeurella  altemata.  (Say)    ? 
Chiton  apicQlatiu.    M.  SC. 
Tornotella  puncto-stxiata.    M.  Y. 
Bulla  inecnlpta.    M.  Y. 


Cetrea  eqnestria.    SC.  F. 
Pecten  irradians  {$eaJlop). 
AvicolaAtlantica.    F. 
Mytilne  lencophantns.    SC. 


*  The  ae^Bbellf,  of  the  United  StMtea  hare  alao  been  collected  tnd  dtnoAM^  V 
Mmj^,  Le  Soear,  Conrnd,  nod  Ckmtboaj', 


UANTTAl,  OF  TUB  UOLLUBCA. 


„        pllCfllula.     M.  Y, 


Mact«.llBUk.    BC.     M. 

„     iDtuillB.   M.r. 

..       cuKllcalVii.    V.F. 

Bemelenqiuili*.    BO. 

CiiniiDeixeUlDaldn.    M. 

IXnufngv.    Y. 

„     isrUbilii.    O.  F. 

So(«qnoHn.gili..    U.  9C. 

nritilHBiu.    U.  P. 

Prrivlonis  Lnni.    SI.V. 

Lyoniii  hyalina.    V. 

PsBfliM  liUiiiwu.    M.  F. 

Phom  CMtiili.    SC.  E. 

LAND  REGIONS. 
Di»(n6u<i'o»  0/  Land  and  Freth-tvater  ShdU. 
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giTO  way  to  more  identity  of  genera ;  these  are  replaced  by  family 
resemblances,  and  at  last  even  the  £Eimilies  of  animals  and  plants 
become  in  great  measure  distinct,  not  only  on  the  great  conti- 
nents, but  on  the  islands,  till  every  little  rock  in  the  ocean  has 
its  peculiar  inhabitants— the  survivors,  seemingly,  cf  tribes 
which  the  sea  has  swallowed  up.    (Watorhouse.) 

The  two  largest  genera,  or  principal  types  of  the  land  and 
ixesh-water  shells,  Ildix  and  27nio,  have  an  almost  universal 
range,  but  admit  of  many  geographical  subdivisions.*  Amongst 
the  land-snails  are  several  species  to  which  a  nearly  world-wide 
range  has  been  assigned,  sometimes  erroneously,  as  when  Hdix 
cicatricosa  is  attributed  to  Senegal  and  China,  or  Helix  &imilarts 
Fer.  to  Brazil  and  India ;  and  often  correctly,  but  only  because 
they  have  been  carried  to  distant  localities  by  himian  agency. 
Land-snails  are  in  favour  with  Portuguese  sailors,  as  **  live  sea 
stock ;  *'  and  they  have  naturalised  the  common  garden-snail  of 
Europe  {Helix  a^perM)  in  Algeria,  the  Azores,  and  Brazil ;  and 
Helix  hictta  at  Teneriffe  and  Mte.  Video.  Achatina  fulica  has 
been  taken  from  Africa  to  the  Mauritius,  and  thence  to  Calcutta, 
where  it  has  been  established  by  a  living  naturalist ;  and  Helix 
horiensis  has  been  earned  from  the  old  country  to  America,  and 
naturalised  on  the  coast  of  New  England  and  the  banks  of  the 
St.  Lawrence.  Btdimus  Goodalli,  indigenous  to  the  West  Indies 
and  S.  America,  has  been  introduced  into  English  pineries  and 
to  Mauritius.  Helix  pulchellay  one  of  the  small  species  found  in 
moss  and  decayed  leaves,  inhabits  Europe,  the  Caucasus, 
Madeira,  the  Cape  (introduced),  and  N.  America  as  far  as  the 
Missouri.  Helix  cellaria  inhabits  Europe  and  the  Northern 
States  of  America,  and  has  been  carried^abroad  with  the  roots 
of  plants,  or  attached  to  water-casks,  and  naturalised  at  the 
Cape  and  New  Zealand.  Testacella  maugeihaa  been  transported 
from  the  Canary  Islands  to  England. 

The  fresh-water  Pulmonifera — Limncea,  Fhysa,  FlanorhiSt 
Ancylus — and  the  amphibious  /Succinea,  have  a  nearly  world- 
wide range ;  and  like  aquatic  plants  tnd  insects,  often  re-aprear, 
even  at  the  antipodes,  under  familiar  forms.  The  range  of  the 
gill -breathing  fresh- water  shells  is  more  restricted. 

The  Old  World  and  America  may  be  regarded  as  provinces  of 
paramount  importance,  having  no  species  in  common  (except  a 

*  In  CAtalopdng  Vnumidas^  the  riTer  and  country  of  each  species  ehould  bo  stated. 
American  aatbon  are  too  often  contented  with  recording  each  localities  as  "Nash- 
ville **  and  **Smithville,'*  which  are  quite  unintelligible.    Almost  as  uncertain  in  their 
meaning  are  S.  Vincent,  8.  Cnz,  8,  Tbonuu,  Priiice'i  Id, ;  whilit  Ui«  \al\iikftd  luunfiA 
of  plMcet  cftea  defy  aD  attempts  at  n-tmnaUdon, 


-  -  , 

iraxiUUS. 

Hemisinas. 

Cylindrell*. 

Pupa, 

Melafusus. 

Mepa-pira. 

Ceriphasia. 

Siinpulopsis. 

Testacdla. 

Anculotns. 

Amphibiilima. 

Farmacella. 

Melatoma. 

Omalon}'X. 

Ltmax. 
Arion. 

Amnicola. 

I'hiJomycus. 

PhoBphonx. 

MUneria. 

Peltella. 

IncUarifL 

MjcetopuB* 

Oncidinin. 

Caatalia. 

Cliilinia. 

Monocondji 

Gundlachia. 

Latia. 

Qnatliodon. 

Tho  Land  Provinces  represented  on  the  map  ai 
Botanical  Begions  of  Prof.  Schouw,  as  given  i; 
Atlas  of  Bergliaus ;  and  it  is  proposed  to  inquire 
livisions  are  confirmed  by  the  land  and  fresh- wai 
3specially  by  the  land-snails  {HelicidcB,  Limacida 
niclce)y  whidi  have  been  so  elaborately  catalogu 
Pfciffcr.* 

Tho  first  Botanical  region — ^that  of  Saxifrages 
las  not  been  numbered  on  the  map,  although  it 
:iven  by  the  line  of  northern  limit  of  trees.  Th 
oincides  with  the  Isotherm  of  32**,  or  permanent 
ut  in  Siberia  the  pine-forests  extend  15^  farther 
bscnee  of  winter  rains  and  the  bright  clear  air. 
In  this  region  shells  are  very  rare ;  Dr.  Midd 


i_   * 


1.  OfSBMAaiO  Begiok. 

Tbd  wliole  of  Nortliem  Europe  and  Asia  boimded  by  the 
Pyrenees,  Alps,  Carpathians,  Caucasus,  and  Altai,  constitutes 
but  one  proyince,  with  a  fauna  by  no  means  proportioned  in 
richnees  to  its  extent.  * 

The  land-snails  amount  to  more  than  200,  but  nearly  all  (or 
at  least  fiye-sixths)  are  common  to  the  Lusitanian  region. t 


BaliinttlBi 10 


CuneUft 


■••••••••••••«• ^ 


6 


Pop*  '. 44 

amosilift   63 

Vitrina 6 

Snccinea  5 

Bales 1 


Cyclostams 1 

Acicula 1 

Linux  0 

Arion.... 4 

Carychiom  1 


The  fresh-water  shells   belong  to  these  genera  and  sub 
genera: — 


Limnata. 20 

Amphipeplea   3 

Phjsa. 5 

Apleza  1 

PUnortud  16 

Aocjliu 7 


Vefletia 1 

Neritina,  van 8 

Palodina  and  Bithynia  23 

TalTBta 5 

CoDOvuliiB  (Alexia)...    8 
Driessena 1 


Unlo,  sp.  and  Tazs. ...  20 

Anodon,  Tan 20 

Alasmodoo   3 

CTclas    6 

Piaidinm  11 


According  to  Beero,  there  are  199  British  molluscs,  of  which 
176  dwell  on  the  land  and  23  in  the  water.  Of  the  species  for- 
merly thought  peculiar.  Pupa  anglica  and  Helix  fusca  have  been 
found  in  France,  and  Helix  lameUata  in  Holstein.  Helix  excavata 
(Bean)  is  still  unknown  upon  the  Continent ;  and  Oeomalacui 
maculosua  and  Limncea  involuta  have  only  been  met  with  in 
the  south-west  of  Ireland,  but  are  possibly  Lusitanian  species. 
Dreisenapolymorpha  has  been  permanently  naturalised  in  canals 
(p. i24),  and  Testacella  Maugei  and  haliotidea  in  gardens;  Bu- 
Irmtia  decoUatua  and  OoodaUi  have  been  often  established  in 
greenhouses.  Some  species  are  now  very  scarce  in  England 
that  were  formerly  abundant,  as : — 


ClansOia  jdicatnla. 
Vertigo  minntiaBiiua. 


Vertigo  VenetziL 
Helix  lameUata 


Snccinea  oblonga. 
Acicula  fmca. 


Others,  which  occur  in  the  newer  tertiary  deposits,  have 
become  quite  extinct  in  England,  such  as  :— 


*  The  mean  temperature  of  the  winter  and  rammer  montha  averaget  86^->OT* ;  in 
Western  Enrope  autnmn  rains  prerail,  and  summer  rains  in  Eastern  Enrope  and 
Siberia. 

t  It  was  the  opinion  of  ProfeworE.  Totbea  th»t  all  the  species  of  the  Poiltr\^oc«ti« 
'snd  of  Vonhem  Snnpe  sadAfiMbrnd  oripnated  btjotA  the  botmdi  of  tbil  T«^^« 


%^J  «.  tUK 


N 

Proscrpitia.  Mcgaloraastoma.  M 

Cyliiidrella.  Craspedopoina.  M 

Tho  following  estimates  have   been  made 
of  aii'-broathing  molluscs  inhabiting  the  Tari( 
Europe : — 

France.     202  (176  Und,  26  £reth-water),  Moquin,  Tandi 
Dalmatia,  202(197    „      5         >.         ),Bellotti. 
Denmark,   95  (72      „     23         „         ),  Alorch. 
Norway,     53  (36      „     16  ,.         ),  Marten*  and  I 

Finland,      41  (23      ,,     26         „         ),  Nylandtr  and . 
Lai4and,     16(10     h      6         „        ),  WaUaiberg, 

This  table  seems  to  show  that  the  Pulmon 
numerous  in  the  warmest  parts  of  Europe, 
numbers  decline,  as  far  as  species  are  concen 
proach  the  Polar  regions,  llius,  in  the  Medi 
there  are  800  species,  in  Germany  200,  in  Nor? 
land  16.  Hitherto,  only  23  species  have  been 
European  countries  north  of  the  Arctic  circl 
northerly  species  are  Limncea  paluetrU,  Phyaafo 
hypnorum^  and  Succinea  putria. 

Dr.  Middendorfif  gives  the  following  list  of  Sil 
his  Sibiriscke  Reise  (Band  II.  th.  1.  Petersb.  1851 

Helix  carthitflana,  Irkntik.  Limnm  ■tngnalis,  Bern 

„     Schrenkii,  M.  Tungnaka.  53*.  ^       paliuiris,       „ 

„     Ijispida.  Beresov.  BemauL  „       tnincMtiiin 
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mqrria  KkkxSl.  S.  Ami.  AlUf . 
Talfita  cratmra.  var.  Sibiiica,  Benuud, 
Bemor;  Kamfchatka. 
«       piscinalis  B.  AmL 
UaiD  coropUaatns  Kamtachatka. 
9    Dahiisfc.119,  Mid.  SchOka. 
a   MoogoUcna,  M.  Oorbitza,  Damia. 
▲aodoo  hcrculeiis,  M.  Scharanai. 


AnodoD  anatinna,  TanKiaka. 

„      cellenaia  Tar.  Beiiaglana,  Kamt- 
achatka. 
Cjclaa  calyculata,  Bernaal,  B.  Lena,  B. 

Ami,  S.  Kamta. 
Piaidiam  fontinale,  Bereaor. 

H       obliqaum,  Beraaal,  Tomalc 


2.  LusiTAinAN  Beoion. 

The  countries  bordering  the  Mediterranean,  with  Switzerland, 
Austria,  and  Hungary,  the  Crimea  {Taurida)^  and  Caucasus, 
form  a  great  province  (or  rather  cluster  of  provinces)  to  which 
Professor  £.  Forbes  applied  the  term  Lusitanian,  The  Canaries, 
Azores,  and  Madeira  are  outlying  fragments  of  the  same  region.  * 

In  Southern  Europe  about  600  land-snails  are  found,  of 
which  above  100  are  also  spread  over  the  Germanic  region  and 
Siberia ;  and  20  or  30  are  common  to  Northern  Africa.  Besides 
these  CO  others  are  found  in  Algeria  and  Egypt,  100  in  Asia 
Minor  and  Syria,  and  135  in  the  Atlantic  Islands,  making  a 
total  of  nearly  900  species  of  J7e/iadce.t 

Of  the  12  species  of  ZoniUs  (proper)  10  are  peculiar  to 
Lusitania. 

The  species  of  Btdimus,  Achatina,  and  Pupa  are  small  and 
minute,  belonging  to  the  sub-genera  BuUmidus,  Cion^la,  Zua, 
Azeca,  Vertigo,  &c, ;  4  (of  which  2  are  Algerian)  have  been 
referred  to  Qlandina. 

In  this  region  are  also  found  22  species  of  Cydoaiomidoe  and 
44  Limacidce:-^ 


Helix 992 

Bulimaa 80 

Snccinea 8 

AArhatina  m..  25 

Tonutellina 3 

BaJea 4 

Pitra 120 

Cauailia; 247 


Vitrina 11 

DaudetHudia 3 

Helicolimax 8 

Limax   38 

Arion 7 

PluMphorax  1 

Testocelta 2 

Pannacella  5 


Cryptella  1 

Cycloatoma  6 

Craspedopoma 3 

Fomatias  10 

Acicula 4 

Carj'chium   3 


The  fresh- water  are  shells  of  the  same  genera  as  in  the  Ger- 
Manic  province,  and  the  numbers  about  the  same ;  with  the  addi- 
tion of  several  species  of  Melania,  MelanopaiSj  LithoyhjphuSy  and 
Cyrtna.     Melanopais  buccinoides  is  found  in  Spain,  Algeria,  anj 

*  In  tlie  South  of  Europe  rain  seldom  foils  in  summer,  but  is  frequent  at  other 
aaason«,  especially  in  winter.    The  mean  temperutore  is  64^—72'. 

t  Tlie  writer  is  greatly  indebted  to  W.  H.  Benson.  Esq.,  for  information  reapeetiog 
the  iand-ttUells  of  the  Lusitanian  province,  Africa,  and  the  remote  islanda. 

X  Many  of  theao  cannot  be  cooMidend  speciet,  in  the  leni e  here  undenllMA«\9iB0L(S&l| 
■>  roeay  or  gef^gnpbJeaJ  rBtietUg, 


twiu  Its  Archipelago  90,  Anatolia  50,  Cauca 
Lower  Egypt  and  Algeria  60,  Spain  26,  i 
Ilelicidce  and  9  Limacidce, 

Mediterranean  Islands, 

Corfuy  Cyprus,  Bhodes,  Syra,  Candia,  and  C 

few  peculiar  land-snails,  amounting  to  40  spec 
Balearic  Isles, — Helix  Qraellsiana,  hispanica 

nyellii,  minoricensis ;  and  Cyclostoma  ferrugin* 

Spain  and  Algeria. 

Corsica. — ^Helix  Baspaili,  iaristis,  Clausilia  4  fi 
Sardinia, — ^Helix  Sardiensis,  meda,  tenui-C4 

Clausilia  1. 
Malta  has  2  peculiar  species  of  Helix,  and  a  Cla 
Sicily  has  40  peculiar  species  of  Helices  and  3 

island  is  connected  with  North  Africa  by  a  wind 

deep  water  on  each  side. 

Madeira  Group. 

These  ancient  yolcanio  islands,  660  miles  soul 
tugal,  consist  of  Madeira,  with  Fora  and  three  ot 
Dezertas,  and  Porto  Santo,  26  miles  to  the  nortl 
*ocky  islets  Ferro,  Baxo,  and  Cima.*  The  la 
)een  described  by  the  Bev.  B.  T.  Lowe,t  and 
3ct  of  a  monoirranh  V>ir  "n-    *" 
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to  the  section  HdicO'litnatt,  the  CyeLoeUnnaa  to  the  sub-genus 
Ompedopoma^  and  half  the  Papas  to  Vertigo, 

ArloB  — ^....^.    1  Bolimoi  .........  9  Ciooalla  ..... ...    S  LiinTiaia ............  1 

4  OUttdisA 4  Pupa.. 98  Ancylni 1 

.........    9  ilzeca 3  Itolea ..............    I  Conomliis S 

.........    9  Toroatenina .....  1  ClrasiUft .....    S  Fedipef  (afra.) ...  I 

.........  76  Zua  9  PjdMtoma ......    9 

Of  the  92  found  in  Madeira  or  the  Dezertas,  70  are  peculiar ; 
54,  of  which  39  are  peculiar,  inhabit  Porto  Santo  and  its  islets ; 
11  others,  of  which  4  are  widely  difitised,  are  common  to  Madeira 
and  Porto  Santo.  One  species  is  peculiar  to  the  Dezerta  Grande; 
1  species  and  1  yariety  to  the  southern  Dezerta  (Bugio) ;  1  to 
the  northom  (Oho);  1  variety  to  Ferro.  Seven  species  are 
common  to  the  Dozertas ;  1  to  the  great  and  northern  Dezertas ; 
6  to  Madeira  and  Dezerta  Grande;  and  3  to  Madeira,  Porto 
Santo,  and  the  Dezertas.  Of  those  species  which  inhabit  more 
than  one  island,  the  specimens  from  each  locality  are  recog- 
nisable as  distinct  races  or  geographichal  varieties.  Helix  suh- 
plicata  and  papilio  are  found  on  the  Ilheo  Baxo ;  JET.  turricula  on 
Cima.  Of  the  toted  number  (134)  112  species  are  peculiar  to  the 
Madeira  group;  5  are  common  to  the  Canaries;  4  to  the  Azores, 
and  one  to  the  Guinea  coast ;  1 1  are  common  to  Southern  Europe, 
besides  2  Limnttids  and  7  slugs,  which  may  have  been  recently 
introduced,  viz. : — 


Alloa  cmpiriconixii* 
▼sriegatos. 
p,     aDtiqaamm. 


«     gagatM. 
TnucelXa  MangeL 
baliocidea. 


Hdbc  cellaria. 

M     cryitalliiuk 

„     puana. 

„     pulchella. 

w     ICDticula. 
(  M     lapicida, /oMi/). 
Ciondla  adcula. 


Zua  luUrica,  var. 

^ '  folUculus. 
Bulimas  decoUatos. 

„       ventrosiu,  Fer. 
Balea  penrena  (p.  293). 
Limnaea  truncatiila. 
Ancylus  fluviatilis. 


Great  quantities  of  dead  sheUa  of  the  land-snails  are  found  iu 
ancient  sand-dunes  near  Cani^al,  at  the  eastern  extremity  of 
Madeira,  and  in  Porto  Santo,  including  64  of  the  living  species 
and  13  which  have  not  been. found  alive.  As  the  fossil  examples 
of  several  species  are  larger  than  their  living  descendants,  it 
is  possible  that  some  of  those  reputed  to  be  extinct  have  only 
degenerated.  It  is  a  remarkable  fact  that  some  of  the  com- 
monest living  species  are  not  found  fossil,  whilst  others,  now 
extremely  scarce,  occur  abundantly  as  fossils.* 

*  Helix  UarwUa,  W.  and  B.,  wu  soppoted  to  be  esrtinct,  but  in  18S5  Mr.  W^UailotL 
detected  It  alire  la  tiro  almoet  in»ceetsibie  tpoU  oa  th§  north  oottt  ol  H&d«\xai  Vl  \a 
aoeaaativaef  it^CkaMiim, 


MAairiL  or  txz  xouvnu 

ExtitKt  Land-nMiU  0/  UoiUirtL 
Hilix  ddfAianli.  Lam,    H. 
«     tma^lM,  Low.    F, 

canmnia,  Lne.    s.  Dexrt*. 
TCTmctilaitib,  Ijiw.    F. 

■i-n.  r. 

=  duTK^ietft,  Low*).   P. 

in  i(lilcl»i<im  tv.  t).  r. 
BowiUcliUiu.  FcT.  [i«iKrale«  niijn  fx  II.  P. 
(■i«iidic&  «}-Hi-bDA,  Lowe.    P.  Ssuov 
ClonelLs  cnltDia,  Lor.  P. 
Pupa  liAMrif.  Lowe.  It.  [=  mi"  itlr'iT'i  QuCbT)- 

The  problem  of  Uie  colaoia&tion  of  theee  ielanils  reccivM 
ditioniLt  light  from  the  circumstBDCea  noticed  at  other 
islands,  especially  tlie  {^uftriea  and  St.  Helena.  Xlure  ta 
dcDca  that  this  mountain  group  haa  not  arisen  uevly  from  Hi 

cea,  and  great  probnbility  that  it  has  bee<>me  insulated  by 
the  BuhsidencQ  of  the  Burrounding  land."  The  character  iind 
amtngcmcnt  of  its  fauna  is  prDl^blf  nearly  the  eams  now  si 
when  it  formed  nart  of  a  contiaent.  and  the  diminution  of  iln 
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4  Cydodomidti,  Of  these,  CO  aie  peeuliar,  12  are  common  to 
Soathem  Etuope,  and  4  to  the  West  Indies  F  1  to  Morocco,  1  to 
Algeria  (also  European),  and  1  to  Egypt.  The  fresh-water 
shells  are  Phy^a  2,  Aneyhu  1. 

Hdix  tutulata  and  McAndrei  are  peculiar  to  the  rocky  lalets 
known  as  the  '*  Salvages,"  north  of  the  Canaries. 

The  absence  of  Western  A£rican  land-sheUs,  and  the  presence 
of  West  Indian  species  may  be  explained  by  the  currents  which 
come  from  the  Antilles,  as  shown  on  the  map.*  Some  of  tho 
European  species  may  have  been  introduced  (e.^.,  Helix  lacka^ 
fisana^  eellaria) ;  but  the  presence  of  20  Lusitaman  species,  in  a 
total  of  80,  is  too  remarkable  to  be  accidental. 

The  Cape  de  Verde  letande^  although  much  farther  to  the  south, 
■xe  also  much  fisirther  from  the  continent,  being  320  miles  west 
of  Cape  de  Yerde ;  the  mean  temperature  is  65^ — 70^,  and  the 
T^etation,  as  Dr.  Christian  Smitii  remarked,  is  more  like  that 
of  the  Mediterranean  coast  than  West  Africa.  Of  the  12  land- 
shells,  two  are  common  to  the  Canaries  and  Azores. 

Lusitanian  Species  of  Wide  Distribution, 

Helix  amanda,  SicQy— Palma. 

„     plana!  a,  Morocco— Canariei. 

„     lentk'Qla,  S.  Europe—Madelm— Canariea. 

„     roKeti,  Sicily,  Morea— i^lgeria— C.  de  Veide—Canariee 

„     lanuginoaa,  Majorca— Algeria— Palma. 

„     siiniilata,  Syri«— Egypt— Lancerotte. 

„     Michaudi,  eommit  of  Porto  Santo— T^nnrlffe  f 

„     cyclodan,  Azores — Canaries— C.  dft  Vexdea. 

^     advena,  ( =  embeseeiu  Lowe),  Madeira— A zores— St.  Vinoent 

„     pliearia  and  planorbelU,  Canaries— Porto  Bico  ? 
BolimoB  BQbdii^lianas,  Canaries— Azores— C.  de  VerdM. 
„     tMBticatns  and  badioeus.  Canaries— St.  Thomas? 

Ascension, — ^This  barren  volcanic  island,  in  the  midst  of  tho 
Atlantic  Ocean,  is  not  known  to  possess  any  torrostrial  Pulmoni' 
(era  be^^ide  a  ship:,  (ho  Limax  Ascensionis,  Mr.  Benson  thinks 
that  somo  Ileliridas  might  possibly  be  found  on  tho  Green 
Mountain,  2,840  foot  high,  where  the  garrison  have  their  gar- 
dens. Mr.  Darwin  remarks  **  wo  may  feel  sure  that  at  some 
former  epoch,  tho  climate  and  productions  of  Ascension  wero 
very  different  from  what  they  now  are." 

8t,  Jlelena  (No.  28  of  Map). 
The  island  of  St.  Helena  is  800  miles  S.E.  of  Ascension,  and 
1200  from  the  nearest  African  coast  of  Bengnela.    It  is  entirely 

•  Long  before  the  discorery  of  America  it  was  obserred  that  the  westerly  gales 
washed  ashore  steins  of  bamboos,  tmnks  of  pines,  and  tren  lirinij  men  in  conoss.^ 
Hvmboldt,  iLjK^SZ 
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volcanic.  The  iudigenoua  plants  cu'e  all  peculiar,  and  not  more 
relalod  to  tlioso  of  Western  Africa  than  to  Brazil.  •  The  land 
sholls  oro  also  peculiar ;  13  Hpecies  liavo  boen  floacribpd,  via.  ■ — 
IIcHx,  "  sp,  Bulimm  5,  Achatina  2,  Fupa  I,  Suceinta  {TMinga} 
2.  As  many  more  liUYO  been  met  with  only  in  the  condition  of 
dead  sliolb,  rarely  retaining  their  colour  and  tranHluooacy. 
Thoy  arc  found  beneath  the  surfaoe-Bpil  in  the  sides  of  rariaos 
worn  by  the  hpavj'  rains,  at  a.  height  of  1,200  to  1,700  feet. 
"  Thoir  oxtiuction  has  probably  beeu  caused  by  the  entire  da- 
etruction  of  the  woods,  and  the  consequent  loss  of  food  and 
shelter,  which  occurred  during  the  early  part  of  last  century." 
(Darwin's  Journal,  p.  483.)  A  liring  Jud'min,  related  to  Iho 
cstinct  B.  BtoJUldi,  is  found  feeding  on  the  eBbbago-troos,  only 
on  the  highest  pointa  of  the  ifil&nd. 

Extinct  Laiid-ikelli  of  St.  ffrienfl.t 


The  largo  Bulimua,  (fig.  123,  p.  291),  has  no  living  analogue  in 
Africa,  but  is  a  member  of  a  group  characteristic  of  tropical 
America  (to  wliich  the  names  Ftccochitus,  Pachyolit  and  Caprella 
hayo  been  given),  including  B.  aignatus.  B.  bilabialut,  B.  gont- 
oaicmu),  and  ospocially  B.  lukatiu  (Chilonopsis,  Fischer)  of  St. 
lago.t  The  four  next  species  belong  to  the  same  type,  but  ore 
smaller  and  slenderer.  "The  marine  moUuaks  of  the  coast  of 
St.  Helena  would  load  ua  to  infer  the  very  ancient  iaolatiou  of 
that  island,  whilst  at  the  same  time  a  pro-Gxieting  closer 
geographical  relationship  between  the  African  and  the  American 

*  "II  m\f\\X  perhB[q  !iacvb««n  fxprcTci)  thai  t!io  HamEnitllon  of  Iht  utinEry  oT  llie 
Qaapn  would  hive  ihromi  itftat  light  on  Uif  origin.  If  I  nmy  eo  cipreia  myMlf.  of  Iho 
Flon  of  SI.  Htlna.  Tliu.  liawerir.  hu  dM  itani  to  lie  the  cue ;  for  n^iUici  hu  i 
iiBiflt  iDdifKnoui  apHics.  n«  hars  in/  of  tbe  princi;>tl  gFncn  chiracleiliine  ths 
TenetUJon  oT  Ihil  Island,  ben  fouad  clllicr  on  tho  bacba  of  Itie  Congo,  or  on  any  olbei 
pan  of  Iliii  rout  of  Alriia."— R.  Broin),  Appendix  to  CaiiUln  Tnclie)''g  KairaUn  ot 
tneCongoEcpedicion  ipr  470).  IPIS. 

t  O.  Stwtrtiy  in  nanrin'a -■  Volcanic  Manilj."  p  J3.  ForVes,  Joum.  titiA.  Sot 
I8sa,  p.  I BT. -Benson,  An.  Nal.  Hi<t.  \K\.  lii.  263. 

{  A*  Dr.  PftifTer  indudca  this  t^^  >  tlgnoT  donlil)  amongst  Ibe  arnonymi  tjt 

mna  not  Irom  S!.  l^o.  Tho  only  other  grorip  of  Bollml  nicmbling  Ihs  St.  Helena 
tfieOi  ocean  In  Hit  PtclSe  Islanda:— BiiJiinui  Cnlfdoiiiniu\U'iBtw»\.,B.«Mh 
»»[«■*/ I/i(Jo;on)oin,  Md  £.  sfoitai  ia  Sew  ZcaUnfl. 
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contiiients  than  now  maintains  is  dimly  indicated.  The  infor- 
mation wo  have  obtained  respecting  tlie  extinct  and  exixsting 
UTrnetn'al  mollnslco  wonld  seem  to  point  in  tlio  samo  direction, 
anrl  assuredly  to  indicate  a  closer  geographical  allianco  between 
Et.  Helena  and  the  east  coast  of  S.  America  than  now  holds." 
(Forbes.) 

Trtskin  SAcunha  (No.  29  of  Map). 

Two  pecnliar  species  of  BcUea  (Tristensis  and  yentricosus)  are 
found  on  this  remote  and  lofty  island,  which  attains  an  eleva- 
tion of  8,236  feet. 


3.  Apbican  Beoiox. 

Tropical  western  Africa,  with  its  hot  swampy  coasts  and  river 
valleys  is  the  region  of  the  great  Achatince  and  Achatina-like 
Bulimia  the  largest  of  all  living  land-snails.  In  1863  the 
numbers  known  were— FiYriwa  4  sp.,  Streptaxia  7,  Helix  30, 
Pupa  5,  Bulimus  50,  Achatina  54,  Succinea  3,  and  Pcriden's  18. 
Str*jtUtxi$  Recluziana  inhabits  the  Guinea  Islands.  Helix  Folini, 
Bulimus  numidicus  and  fast igiatns,  Pupa  crystallum  txnd  soiyJium, 
Achatina  columnar  atriatella^  and  lotophnga  are  found  on  Princoa 
Inland  ;  Pupfi  putilla  on  Goreo  Island  ;  Bulimus  {Pseudachatina) 
Ihnc-Htsiy  Achatina  iostoma  and  Qlandina  cerea  at  Fernando  Po. 
The  reversed  river-snail  {Lanistes)  is  generally  difTiiscd  in  the 
fresh  waters  of  Africa ;  several  Bi)ecic3  of  Potamides  and  Vibtx 
are  found  in  the  embouchures  of  the  western  rivers  and  Pcdipes 
on  the  sea-shore.  The  fi-esh-water  bivalves  of  Senegal  are 
similar  to  those  of  the  Nile  : — 


Piiidium  paniiuticum,  V^j\A. 
CjrejD'^ide*  DniNmti,  Senegal. 
C'xtiiciiU,  4  sp.  £gypf  • 

Ihdina  nilotica  „ 


ti 


Iridins  exotica,      Senegal. 

„       nibcns  „ 

Fleiodon  ovatns         „ 
iEtheria  semilimata    „       Nile. 
Galatea  radlata 


»* 


4.  Cape  Eegion. 

Dr.  Krauss  describes  41  species  of  land-snail  from  South 
Afiica,  and  Mr.  Benson  has  furnished  a  list  containing  22 
others ;  these  aro  all  peculiar,  except  a  Surcineaf  which  appears 
to  bo  only  a  variety  of  the  European  8.  putris,  and  two  Euro- 
p<:-an  Helices  (U.  cellaria  and  pulchella)  probably  imported  to  tho 
environs  of  tho  Capo.  In  1863  they  had  raised  tho  numboT  ^ 
about  90.  There  aro  also  3  slugs,  9  freshwater  Pulxaomiota,  \ 
jumnc  Pulmonifera,  6  freshwater  bivalves,  and  6  univo^^^^ 


Acuuima  7       Qncidium 1       Jiid 

Cyclostoma 6       Auricula   6 

5.  Yemen— Madagascab. 

The  S.  W.  Highlands  of  Arabia  (Temen) 
Botanical  proyince  isolated  by  rainless  deser 
The  land  snails  consist  of  a  few  species  of  Hi 
Cydovtcma  Uihidion,  and  3  species  of  the  se< 
group  also  found  in  Madagascar.  Two  specie 
the  island  of  Soeotra  (No.  30),  which  also  has  a 
common  to  Madagascar.  Btdimus  guillainif  Cy 
modestum  and  BouUydi  are  found  on  the  island  ol 

Very  few  land  shells  haye  been  collected  on 
Eastern  Afiica,  although  it  is  a  rainy  region,  a 
in  the  southern  part ;  6  species  only  are  rocon 
doxa  and  Ibu,  belonging  to  the  genera  Helix^  B 
Una,  Pujpa,  Bud'Otopoma.  On  the  Island  of  Zai 
AcluiHfM  Bodaisi  and  aUtia,  Cyclo$hma  Creplt 
harUxL ;  AifMi  eerea  is  common  to  Zanadbar  and  1 

Madagascar  itself  is  rich  in  land  shells ;  Dr. 
rates — Hdia  28  «p.,  BMmut  6,  fiftMctnea  14»  P^ij. 
(one  of  which,  escmta,  is  allied  to  A.  Cdumna 
and  32  OydoUmnido^  chiefly  of  the  section  wi 
{Tropidophoriii^^  8  of  the  diyision  Oiopoma.  Ci 
ferum  and  Owneri  are  fnnr\<{  n«  ♦^'»  t«i — j  -^  -^ 


niDLur  Bxoioy. 
SeycheUf  (No.  31  of  Map). 

PannaeelU  Dnatumieri.  BalimQi  ornatus. 

Hehx  imkifntafa.  „       f ahieani. 

„     Studeri.  pydoitonia  infolan. 

^      Soill6J6u«  II           poIcllEllllla 

M    TranqaetMvics.  Cjelotus  oonoideai. 
Streptoxb  SonleyetL 
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jra«rM»«  (32). 

PumaceOa  perlndda. 

Helix  Baidayi. 

PupaLaigimerti. 

BangiL 

n     odontiiia. 

M         manrirtf. 

Vitrina  angnlaris. 

„        ICchandi. 

Helix  philyrina. 

Tomatelliua  cemica. 

M        oarinatdm. 

^     inrerricdar. 

Gibbiu  AntonL 

„         nndnlatiun. 

M     atylodon. 

„     Lyonneti. 

„        insnlare? 

Snodnea  ap. 

Cyclotns  conoideiia  t 

BolimuB  claralijiQa. 

Otopoma  Listed. 

„    rawBooL 

w      hMinastoma. 

M    aemicerina. 

pDpa  pagoda. 

Beialia  rnbens. 

„    mncnmata. 

„    fomu. 

„    anitDtiaea. 

,.     nitella. 

^    folcata. 

n    mvltiUiata. 

«     rofa. 

„    clavulata. 

H     expansilabris. 

p     aimilaris. 

„    modiolus. 

„     globosa. 

„     ndfolta. 

„    fonicola. 

Hegalomastoma  crocenm, 

M     aUrideni. 

„    venipoliB. 

Two  large  species  of  Achatxna  {fvlica  and  panthera)  abounding 
in  the  coffee  plantations,  are  believed  to  have  been  introduced. 
The  ftTinnftI  Ml  of  rain  in  Mauritius  is  35*25  inches. 


Helix  calatura. 
«     detecta. 
..     deUbata? 


Bourhoii  (No.  33). 

Helix  torlnla. 

„     Brandiana. 
Pupa  Laigillierti— Mouritias. 

Rodriguez, 
Cydoatoma  arttculatum,  liadagascar  ?  Stxeptaxis— pyrif onnis. 

No.  34.  KerguelerCs  Land,    Helix  Hookeri  was  collected  at 
this  island  when  visited  by  the  Antarctic  Expedition. 


6.  Indian  Eegion. 

Proceeding  eastward,  in  Asia,  the  species  of  Achatina^  Pupa^ 
Clauailia,  Fhyaa,  Limax,  and  Cydostoma  rapidly  diminish  or 
quite  disappear.  Helices  of  the  section  Nanina  become  plenti- 
ful, amounting  to  150  species,  and  Bulimulua  and  Cyclophoru8 
attain  their  maximum.  Leptopoma,  and  Fupina  are  peculiar  to 
the  Asiatic  Islands. 

Our  catalogue  of  Jndmn  land  abeJlB  must  be  very  impcrfftcX.^ 
int  1  od/zr^  onfy-  about  180 IfelicidcB  and  60  C7ycZa8toinidce  •    A^"^ ^TJ 


^   ..  ■ L* 

...u-  .  .  <'       :  -  ..ii    ..        :       y.- 

"■-"in      ....  ;         .  ■      ■-■":■..        ....     '       3 ' 

,"/.  ..'SI.   ocouT-  oi.h-  ii.  J.  liisLsil  Male,   oi  i^  rf- 

The-  pill-m-ti^Hiiiiur   Irfsij-vaTrr    ^bt-'.i?-    ni 
ir.iinfinni**.  isijorijilly  th*  Mriiiiiuo.*-  uiid  Mfiuiis 

d'.  !'i^*iin.  I'nhni.ii„}ts.  IJi  .imuit^'i-  ^Ti-TlI-^a  . -J /#, »•/. 
Ji I ■*  , : ■ .. / ii. .  _A  I  imittirii  ' il I '  1  r » ' \ .  A^iiiniii -*i    Tasfiii T ii 
'.:  -.;:;».:•)}  (Ti'iiiduUirist  i.ud  SiiiiiLil   jiIk;  _V.'T/:f^'' 
']  h •    J iTi \ I ■  kish -"Wj I t n-  snodf^s  r li    !  V "/* /  *V •  i»; ;#. . 

J'rrr.ziif  hn  111( isl.lv  CnllilliOl.  Tf<  lliCli;*  Llifi  Ni'l'li 

lii.'iUt  ..  i'lfcln^  Jndica.  Arcc  «."n;i/iM/i,.  (■thni-'oimht 
Cf'ittfi  pautfiiira. 

Cftmnt.  The-  laii(l-t=Li^ll>  of  C't  vloii  huvc-  l»ocii 
Llr.  ]>itiiHon  :  tLoT  znosi  reiJomlilc  thnsr  f^f  tlio  ^ 
h\A  uz'i  so&Z'ly  all  q>cciiirji.lly  disuuil.  uiid  ev 
p- L!'-ni  arf>  ]K*ciilitiT.  3i  WH"an>  cntUtHl  ti*  ran] 
7-'-  /J-  'iValfoui  and  fHi'hDcri.  tin-  cxfiTriplfs-  of  tL 
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The  freah-ireter  sheUs  belong  to  the  genera  Limnsea,  Physa, 
3  ep9doB  (not  found  on  the  Continent);  Planorbis,  Melania^ 
TuuJia  10  (peonliar),  Paludomas;  Bithynia,  Ampullaria,  Keri 
tina,  NaTicella,  XJnio,  and  Qythnd, 

At  the  Nicobar  Islands  are  foTiucI — Cataulns  tortnosns,  Heli- 
cina  Nioobarica  and  Papina  NiccbPTica.  Hdix  caetanea  is  from 
Sumatra.     (Beck.) 

» 

7.  OmNA  andJapak. 

The  few  land-snails  known  from  (3hbi&  are  of  Indian  and 
Lnntanian  types;  yiz. — ^Heliz  20,  Nanina  10,  Streptaxis  1, 
(Godhin-China),  Bulimus  5,  Achatina  2,  Pupa  I,  ClatiMlia  11, 
Socdnea  1,  Hdicarion  6,  Cyclophorus  1,  Oyclotus  1,  Otopoma  1. 
In  the  Island  of  Chusan  Dr.  Cantor  discoyercd  the  genera 
Lmpama  and  Incilaria,  The  most  characteristic  biyalves  are 
Okmoamya  Sinerms,  and  Symphynota  plicnta :  3  species  (or 
Tuieties)  of  Cyrena  and  9  Corbictdas  are  described  by  Doshayes, 
tod  a  Planorhis  by  Dunker.  •  '  •  . 

Id  the  Japanese  and  Loo-choo  Islands  only  9  species  of  Helix, 
2  of  Nanina,  2  of  Claosilia,  and  2  of  Helicarion  baye  been 
Iiitheito  obtained. 

8.  PHILIPPINB  ISLAITOS. 

The  extraordinary  richness  of  these  islands  has  been  developed 
mainly  by  the  researches  of  Mr.  Cuming.  The  Helicidoe  (above 
300)  are  inferior  in  number  only  to  those  of  Lusitania  and  the 
Antilles,  and  vastly  superior  in  size  and  beauty  of  colouring. 
The  Cydottcmida  (55)  are  not  much  fewer  than  in  India.  Nearly 
all  the  species  are  confined  to  particular  islands,  and  the  repeti- 
tion of  forms  makes  it  probable  that  many  of  them  are  geogra- 
phical varieties.  The  climate  is  equable,  with  a  temperaturo 
like  that  of  South  China  (66^ — 84°),  woods  are  prevalent  and 
the  rains  heavy — all  circumstances  favourable  to  the  individual 
abundance  of  land-snails. 


160  Clansilia   1  Cyclotua 6 

40  Vitrina 18  Megaloma&toma 1 

Hdkarioaf S  Cydopuoros 15  Pupina 9 

, ..........105  Leptopoms 16  Hclicina   7 


The  Helices  belong  in  great  part  to  the  section  CaUicochlias 
(Ag.)  and  Hdicostyla  (mirabilis)  Per.    Some  with  sharply-keeled 
wiM»J0  haw  been  called  Geotrochi  (Tberus  of  Albeis).      TVi'a 
Bulimi  mie  cbieSy  of  the  section  Orikostylw  (Beck),  laigQ  an-^ 
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highly  coloured,  with  a  hi/drnphunoua  epidorrois,  fio  bricds  be- 
coming tranfllucent  when  wetted ;  others,  like  the  well-known 
n.  pen/eraii4,  reprefient  the  typical  Brazilian  forms,  To  these 
ialands  belong  moat  of  the  helioiiiQ-ahaped  CydnphoH  {LrpUi- 
pomn.) 

The  fresh- water  Bhells  are  nnmerouB ;  ahoyo  100  wore  ohtnined 
by  Mr,  Cuming,  including .^lany  species  of  Mclama  (54  ?},  Navi- 
cella  lineata,  and  tuborbutiilH),  5  epccies  of  Qlaucomya,  Unio 
vcrccvndut,  B.  Corhicula,  tfi«lll  8p.  (?)  of  Ci/rena. 

Celebes  and  Mohiceaa,  .',I''roin  Ihoso  islands  wo  have  on  record, 
at  present,  16  speuies  of  Ijelijt,  Nanina  19,  Bulimus  3,  Vitriua 
2  (viridis  and  flamolijata.  Quoy),  Cyclophorus  1.  In  the 
fresh-water  ponds  iw([  Vivnlete  Mr.  A.  Adams  found  specie*  of 
Melania,  Assimineti..  Ampullaiia,  and  Nayicella ;  Auriculjlrj 
subulata  and  Ccporulus  leucodoa,  Neritina  sulcata 
on  f  ho  fohaga  of  tttnjs  several  hundred  yards  from  the  water. 


.  Java. 


,^ 


The  J:ivn  grgtip,  ini.-liuliiit;  Floris  anil  Timor,  have  been  par- 
tially oxplcir?i}.^oi°  the  head-quarters  of  the  Dutch  settlement 
at  Batavia.'-.'The  land  and  fresh-water  shells  are  nearly  all 
peculiar,  tQ'li^  only  being  common  to  the  Philippines  and  North 
Auatraliaj  liey  have  been  described  and  figured  by  M,  Albert 
Mouss6n'(&^-o.  Zurich,  1849,  22  plates). 


Plii[>-cl( 


10.  Borneo. 
The  land  shells  of  this  gi'cat  island  are  almost  unknown,  and 
the  only  reason  for  mcationingitseparately  is  the  doubt  whether 
it  should  be  considered  part  of  the  Javanese  Province,  or  asso- 
ciated with  the  Moluccas  and  Philippines. 


Ua  Zresi-wflter  bivalves  are  Qlaucoraya  roattalis,  Corbicula 
tumida,  and  Cyrea&  triangulatU,      Pholas  ricvuilo.  -^rea  \h<u& 


Helix 

ao 

7 

Ibilimna, , .   ,      , , 

3 

AUSIBALIAK  BEOIOIT.  108 

buTTOwing  in  floating  logs  used  as  landing  places,  12  miles  from 
the  sea,  up  the  Pantai  river.  The  mangroTO  swamps  abound 
witli  Cerithidium,  Terebralia  Telescopium,  Potamides  palostris, 
and  Quoyia ;  Anricnla  Midae  and  Polydonta  scarabseus  inhabit 
the  damp  woods. 

11.  Papua  and  New  Ibelaitd. 

The  land  shells  of  New  Gninea  are  nearly  all  distinct  from 
those  of  the  Philippines  and  Moluccas,  and  include  some  related 
to  the  Polynesian  types.  The  Louisiade  Islands  to  the  south- 
east and  New  Ireland  on  the  north  of  New  Ghiinea  are  included 
with  it. 

Partula 8       Leptopoma   1 

Pnpina  8       Cyclotus   1 

Otopoma  1       Helicina   3 

Cyrena  are  numerous  in  this  region.  CycHostoma  auatrale  is 
common  to  the  Australian  Islands  and  New  Ireland ;  C.  Maaaencs 
to  Australia  and  New  Guinea,  and  C.  Vitreum  to  New  Ireland, 
New  Guinea,  the  Philippines,  and  India. 

12.  Atjstkatjan  Eeoion. 

Both  fauna  and  flora  of  Tropical  Australia  are  distinct  from 
those  of  New  South  Wales  and  Tasmania,  the  principal  barrier 
being  the  desert  character  of  the  interior ;  but  the  localities  of 
the  land  shells  have  not  been  defined  with  sufficient  accuracy  to 
show  whether  thoy  are  equally  distinct.  The  most  complete  list 
is  given  by  Prof.  E.  Forbes,  in  the  Appendix  to  McGillivray*s 
Narrative  of  the  Voyage  of  H.M.S.  Eattlesnake  (1846-60) ;  it 
specifies  48  Helices  (of  which  ff.  pomum  is  the  most  conspicuous), 
10  Bulimi,  an  Achatina,  6  Yitrinas  {ffeltcarion)  belonging  to  the 
mainland,  and  one  from  the  Lizard  Islands,  and  a  dextral  BcUea 
(australis).  Pupa  and  Helicina  {Oouldiana)  are  only  found  on 
the  i:?lets  off  the  north-east  coast,  and  Pupina  {Irilinguia)  at  Cape 
York  and  the  adjacent  islets ;  a  portion  of  the  province  which  is 
densely  wooded,  and  lies  within  the  rain  region  of  the  Asiatic 
Islands.  Cydostama  hilahre  of  Menke's  Catalogue  is  probably 
West  Indian.  The  fresh-water  shells  of  Australia  are  Planorhia 
Gilherdy  Iridinaef  (Victoria E.),  Unto  auratxiSy  cucumoides,  super- 
bus  {Hyridella),  australis,  Corhicula  4  species,  Cyrena  3,  Cyclaa 
fgregia  (Hunter  E.),  Piaidium  semen  and  auatraUy  the  last  common 
to  Timor. 

More  recently  Cox  has  described  1 78  species,  belongixig  ''pcciv- 


cip:i!lT  :o  East  .Vof'.raiia.  H«  notiraa.  Helix  133,  Yitrina  IT, 
Sur^'.ii.-'.j.  12.  Buliir.-u$  IT.  Pupa  6,  Bale«l,  and  otlunbeloogiiig 
to  ^.T.-.-ra  Tribc'iuoj'horus,  Limnx,  and  Ftanorbis. 


Hi.  .SO'.Tn  AUSTSAUA.  ASC  TABitiXlA. 

"i:.*i  '■s;r!»-tr-'p:cal  Anstialia  wo  have  the  following : — 
X  if.  iri"licar(ia  2.  Bulimos  2,  Saccinea  1  (common  to  &vm 
raii'l  Ta5maiii3\  Limax  oliroceiu,  and  one  Ancrlus.  Two 
o  i.irgeitc  land  Eniiit^  Helix  Ctotninghami  and  Falameri,  ora 
rl  i:i  Xfew  South  Wales.  The  coasts  of  this  region  arc 
y  woodod.  but  much  of  it  is  rendered  deacrt  by  vant  of 
:  in  X'iw  So-.ith  Wales  droughts  recuratintetralsof  twelvo 
■.  ,'i:.ii  £omotimc5  last  three  years,  dnring  which  time  scarcely 


14.  XeW  ZZALAmi. 

Tho  n-.'ii-'.  iind  fijiiablo  climate  of  these  islands  (which  have  a 
H'  :in  t'iiii'fiai-.ie  (if  Gl^ — n;(')  is  favourable  to  Ibo  cii-stcnce  of 
mii;  runs  l.ind-snails.  Nearly  100  species  of  land  and  fresh- 
s-attr  i-Iidl-'  arc  already  determined,  and  are  all  peculiar ;  the 
e  of  which,  including 
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they  are  chiefly,  perhaps  entirely,  colonised  hy  drift  from  the 
other  islands. 

The  Yolcanic  groups  are  the  Ladrones,  Sandwich  Islands,  and 
Marquesas,  to  the  north  of  the  low  coral  zone ;  and  to  the  south 
of  it,  the  Salomons,  New  Hebrides,  New  Caledonia,  andFeejees 
—the  Friendly  Islands,  Navigator's  and  Cook's  Islands — Society 
and  Austral  Islands,  ending  with  Pitcaim's  and  Elizabeth 
Island.  Many  of  these  are  yery  lofty.  Their  moUuscan  fauna 
is  entirely  peculiar,  but  it  has  most  affinity  with  those  of  New 
Zealand  and  the  Asiatic  Islands,  and  great  analogy  with  those 
of  St.  Helena,  Brazil,  and  the  West  Indies. 

Salomons — New  Hebrides — New  Caledonia — Fe^'ees. 

The  most  remarkable  land-shells  of  these  islands  are  the  great 
aoriculoid,  Bvlimi  (e.g.  B,  auris-bovina  and  B.  miltochlius  of 
the  Salomons).  Adcula  striata  and  2  sp.  of  Cyrena  are  found 
at  Yanicoro ;  and  Physa  sinuata,  Peronia  acinosa  and  corptdenta, 
and  sereral  Neritinas  and  coronated  Melanias,  have  been  ob- 
tained at  the  Feejees.* 


Helix 18 

Kanina 2 

Vjtiina 6 


Bnlimat 10 

Partnla 6 

Acicula 1 


Cyclophonui 3 

Omphalotropis 1 

Helicina. 6 


Friendly  Islands — Navigator^ s — Society  Islands. 

The  principal  lofty  and  rocky  islands  of  the  southern  Pacific, 
at  which  land  shells  have  been  obtained,  are  Tonga,  Samoa, 
Upolu,  and  Manua ;  Tahiti,  Ohoteroa,  and  Opara ;  Pitcaim's 
Island  and  Elizabeth  Island.  Each  appears  to  have  some  pecu- 
liar species  and  some  common  to  other  islands ;  the  little  raised 
coral  islet  Aurora  (Metia),  north-east  of  Tahiti,  250  feet  in  ele- 
yation,  has  four  land-snails  which  hayo  been  found  nowhere 
else — Helix  pertenuiSj  deedalea,  Parttda  pusiUa,  Helicina  trochlea, 
**  Samoa  and  the  Friendly  Islands  must  hayo  intimate  geo- 
logical relations ;  the  same  forms,  and  many  of  the  same  species 
of  land  shells,  occur  on  both  groups ;  not  a  single  Foejocan 
species  was  collected  on  either."     (Gould.) 


Hrlix 13 

Xantna 18 

Bulimus 1 

Partola 15 


TornateUina 6 

Pupa  3 

Snccinea   12 

Electrina 1 


Cycloplionifl 6 

Omphalotropifl 6 

HeUcina   13 


The  fluyiatile  shells  are  species  of  Physa^  Melanias  Assiminea 

*  The  Feejees  iyUi)  are  more  nearly  allied  to  the  westward  islands,  stK^  aa  V!b» 
Kew  Hebrides,  than  the  Triendly  iBlaada,    Suceinta  aod  ParivXa^  ao  \)leik]dtvl  «X  \VkA 
\Maer,  an  not  foand at  the  Feejeca.    (Gould,  UJ3.  Eiploring  ExpediUoii). 


UiXriL  07  TEE  1COLU79C1. 


Low  Coral  Itland*. 
Tbo  AtoU:^,  or  lagoon -isltmds,  are  leas  prolific:  3  Bdieet  and 
'1 1'artula  am  found  at  Onalftn,  in  the  Caroline  ArohipelBgo; 
iiiid  from  Chain  Iskud  {Annaa),  the  centre  of  oommerce  in  the 
I'a-leni  ArLhijtlago.  hnvo  been  obtained — Hdi3i2ep.,  Nomina  1, 
I'firiiihi  1,  TfTiialrUiiia  1.   Oycicphonu  1,  and  Mdampui  muero* 

Sandwich  lilandt. 

The  Lnid  »heih  of  those  ielands  exceed  200,  and  are  all,  or 
nciirly  nil.  p-.'culinr  :  tlioro  ia  on«  Limax ;  and  in  the  &efdiiiuten 
ure  found /.i'"i/m>'!  ivl.iUifnx,PhymrftiaUata{OoTilA),Ntritop*i»l 
X'ritii:'!  Xiiltnlli  and  i-ii/lala,  and  Fnio  confrotfnu  (Lea). 

In  the  I.  Kaui.  two  t<pecies  of  Ae-halina  have  been  found: 
the  Achat inelliEi  itrc  olougatod  {Lrptachatirta,  O.)  and  the  Helices 
jilanoiboiil  and  multi'ipiinl.  In  Molokai  the  Achafiaella;  ore 
liirgu  iii\d  coloured.  Izi  Maui  tiiid  Onhu  the  Helices  are  small 
fliid  glabrous,  or  hispid,  ribbfd,  and  toothed.  In  Hnwaii,  Sac- 
1  Aibaliiielko  aro  nire.     [G^.uLl.)     The  largo 
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Hetiz  hofftensif  (imported),  coast  of  New  EngUmd  and  banki  of  St  Lawrtnoe. 

n     pnlchella  (nnooth  rar.  only),  BoeCon,  Ohio,  ICaioari. 
HaliceU*  cellaria  (glaphyra,  Sayf),  K.  B.  aod  middle  Statea. 

M      porat  nitida,  and  folvaf 
Zna  lobrica.  North  West  Temtoty. 
Saccinea  amidiibia  (=  campeatris,  SayP). 
limax  agreatis  (=  timicatiu,  O.),  ICaaa. 

„     IUtos,  New  York,  introduced. 
Titxina  peDucida  ( =  Americana  P)       Limnaa  palastris  (s  elodea,  Say  P). 
Aiioo  hortensis.  New  Yoric  (Dekay. )  „       tnmcatnla  (=5  deaidiosa  P). 

Aplexa  bypnoram  (=  elongata,  SayP). 
Anncnla  deticnlato,  Mont.,  New  York  Harixxir. 
AlaamodoQ  mai^garitifems  (=  arcnatns,  Barnes), 
▲nodon  cygnens  (=  fluriatilis.  Lea  P). 

The  shells  proper  to  Canada,  or  derived  from  the  adjoining 
States,  are  only  6  sp.  of  Helix,  2  Succineas,  and  1  Pupa ;  8  sp. 
of  CydoB  haye  heen  obtained  from  the  region  of  Lake  Superior. 

The  following  species  occur  in  New  England : — 

Heiix 13  Physa. 3  Unio  6 

Sacdnea  2  Planorbis  U  Alasmodon  2 

Papa  7  Paludina  1  Anodon 3 

Limnsa 7  Valvata 3  Cyclaa    6 

Aacylua 3  Auricula   1  Piaidium  1 

Carychium  exiguum.  Say,  is  found  in  Vermont,  and  Limncsa 
(Acella)  gmcilie  in  Lake  Champlain;  Valvata  tricarinata  and 
Paludina  deciaa  are  characteristic  forms. 

The  genera  Claimlia  and  Cyclostoma  are  entirely  wanting  in 
Canada  and  the  Northern  States.  The  Lirmcidas  are  represented 
by  PhilomycuSf  of  which  there  are  9  reputed  species,  ranging 
from  Massachusetts  to  Kentucky  and  South  Carolina. 


17.  Atlantic  States. 

The  parallel  of  36®  N.  lat.  forms  the  boundary-line  of  two 
botanical  regions  in  the  United  States ;  but  the  evidence  of  the 
fresh- water  shells,  in  which  they  are  particularly  rich,  seems 
to  favour  a  division  into  two  hydrographical  provinces — ^tho 
region  of  the  Atlantic  streams  and  the  basin  of  the  Mississippi. 
About  50  fresh- water  Pulmoni/era^  150  pectinibranchiataf  and 
250  bivalves,  are  reputed  to  be  found  in  the  States,  and  it  is 
supposed  that  only  a  few  species  are  common  to  both  sides  of 
the  Alleghanies.     Cyclaa  mirabiliSy  Pisidium  Virginicum^  Cyrena 

IjOOO  feet  on  the  monntains  of  Scotland.    (Watson.)     According  to  Pallas  it  abounds 
on  the  western  flanks  of  the  Ural  Mountains,  but  disappears  on  their  eastern  side,  and 
is  not  foond  in  Siberia.    In  the  Plioctne  period  it  appears  to  have  spread  itself  north 
ward  and  westward  to  Iceland,  Greenland,  and  Newfoundland,  ^heie  it  i\.V!ii  ^^^^ 
\JkMotdyhKahmdi^€moust0tAaJV€W  World,    (Homboldt.) 


crUt  I:,l^:^h.^  -J  -J^J  lug* £*■■■■  ft'M^  Mfl) 

Hirct.    >Jt  the  Auwncn  hrf  iiimHi    9  ^  oC  ^alix.  G  9 

cui«k#.  lad  13  Popn  an  ««^a«alBd&^  A*  '  ' 

rndicatrf  bjr  t^  ocomcaM  of  a*  gHt±  Olwrfi—  Inrriria.  hy 
jK]<6ci«s  of  Cytiadr^it^  ud  ft  ffittciMa.  A  C«ba  ipedea  of 
Cl/mdrnpoma  (C.  de&lsttua)  i*  aba  Mid  lit  aBmr  in  Flonla,  and 
A  mpviiarii  dijimta  in  FLoriAa  Bad  G<n^>. 

liiG  FtiljnoniffTa  of  Xortk  America  km  bees  OHehllx  «*^ 
iriioyi  l^/jr  MeMre.  Biunej,'  Bland,t  Bad  othen.  I&«  &iDawti«g 
(imuQary  of  North  American AdMMi/aw  ia  ^i«ili|-lfr.  BtBaqr. 
TtiQ  arcu  u  nearly  oo-exteoarra  w^  mtr  wgicaa,  Has.  IB  , 
and  17. 
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iiiiuicated(P.ma^(^);  and  species  of  Fdfvafa,Ztmiicea,P%Mi 
(15),  FlancrJns,  and  Aneylua  (5). 

The  fresh-'water  biTalyes  are  also  extremely  nnmeroas :  the 
UnumidiB  are  nneqnalled  for  their  ponderous  solidity,  the  rich 
tinting  of  their  interiors,  and  the  yariety  of  their  external  forms.* 
Onaihcdon  cuneaiua,  Cyrtna  flaridana,  16  species  of  Cydas,  and 
Pindium  aUiU,  belong  to  this  region. 


19.  Obbook  ahd  Oalipobhia. 

The  Fauna  of  the  region  beyond  the  Bocky  Mountains  is 
believed  to  be  almost  entirely  distinct  from  that  of  the  United 
States.  Arion  (foliolatus)  and  Limax  (Colnmbianns),  genera  not 
indigenous  to  eastern  America,  were  found  near  Puget  Sound. 
(Gould).  We  have  no  information  respecting  the  land  and 
fresh- water  shells  of  Bussian  America,  but  from  analogy  we 
may  expect  to  find  a  few  there  identical  with  those  already 
mentioned  as  occurring  in  Siberia,  t 

The  shells  of  Oregon  and  California  are  principally  known  by 
the  researches  of  Nuttall,  Couthouy,  and  Binney, 


Helix 84 

Bnlimtis 10 

Achatinft  1 

Sucdnea   4 

T.imn» 13 


Physa 9 

Ancylofl 4 

PlanoiMs  19 

Melania 3 

PotamideB 3 


Cyrena 3 

Cyclaa   I 

Unio  I 

Alasmodon  1 

Anodon 3 


Limncea  fmgilis,  a  Canadian  species,  is  said  to  range  westward 
to  the  Pacific ;  and  L,  jugulariB  to  be  common  to  Michigan,  the 
Xorth-west  territory,  and  Oregon.  (De  Kay.)  lAmncea  umbrosa, 
Say  ?  and  Flanorhis  corpulentiu,  Say,  are  found  in  the  Columbia 
Eiyer. 

20.  Mexioan  Begiok. 

The  lowlands  of  the  northern  half  of  Tropical  America  con- 
stitute only  one  botanical  region,  extending  from  the  Bio  Grande 
del  Norte  to  the  Amazon ;  but  on  zoological  grounds  it  may  be 
divided  into  two  smaller  areas.  The  Mexican  province,  including 
Central  America,  itself  comprises  three  physical  regions:  the 
comparatiyely  rainless  and  treeless  distncts  of  the  west ;  the 
mountains  or  high  table-lands  with  their  peculiar  flora;  and 

*  The  private  cabinet  of  Mr.  Jay  contains  above  300  ^edes  of  North  American 
UnianuUt,  and  very  many  Tarietles. 

t  The  affinity  between  the  Atammalia  of  the  Old  and  New  Worlds  is  greatest  in 
ewCnn  Asia  and  north-west  America,  and  diminishes  with  ^attnte  fTora  \!kM)M 
f sgioos.    (  WaUrJkfUM^  ia  Joha$ton *e  Fbjmical  Atias,  No.  98.) 
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the  rainy  wooded  region  tiat  borders  the  Caribbean  Soa.  Tha 
land  aiiuila  of  Central  America  reaeiuble  those  of  the  Antilles 
in  the  prevalence  of  some  characteristic  genera^  Otoniiina, 
Cytin  li'Ua  and  Hdkina, — of  which  yery  few  species  are  found 
on  the  northern  Coast  of  the  Gulf  of  Mexico.  Tha  BuiiTni  an 
I,  but  chiefly  Ihio,  translucent  Bpecies. 


filudliut  „. 


PraarpLoa  1       TornmldUiu 1       GycJopbcffv... 


'■u    iv't  t       CjHoarella  « 

Acbiuluii(a[iirule)..  U       Cfcdonu    1       Htlictos 

^.mongHt  the  &6ah-Tat«r  sheila  ors  Nerittna  pida,  Oydat 
rn/j^uliila  Carbicula  eonveMi,  and  7  epecies  of  Ot/rena.  Fima 
Mazatlan  Mr  Carpenter  desoribeH  CVrmaofi'ivcca  and  JtfisManfi, 
O-italhodon  tngonm,  Anodcn  dconia  (alhed  to  tha  Broziliaa 
i  aneenna)  Physa  aumntia  and  data,  PJanorbCt  ep.  Melamfvi 
oiiiaerju  Two  brackish-water  BpecioB,  Cerilhidium  i 
and  MonUigna  are  common  to  SonUi  America. 


21.  Ajmu-EB. 
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part,  and  CHstula,  pari.)*  The  solitary  ClauiHia  is  fonnd  in  Porio 
Bioo,  the  BdUa  in  Haiti,  and  the  TamaUiUina  in  Cuba ;  Stenoptu 
is  peculiar  to  St.  Yincent's.  Bermuda  has  4  Helioes,  of  which  one 
is  common  to  Texas  and  one  to  Cuba.  The  Chondropomas  are 
found  in  Cuba  and  Haiti. 

The  West  Indian  AchaHfux  belong  to  the  sub-genera  Glandina, 
Liguut  and  SpiraxU ;  the  Btdimi  are  sharp-lipped  and  mostly 
small  and  slender  {Subulina,  Ori?uU%cu$),  Hdix  (Sagda)  epU^ 
tylium,  H,  Carocotta,  and  Succinea  (Amphibulima)  pcUula  are 
characteristic  forms. 

Although  connected  with  Florida  by  the  chain  of  the  Bahamas, 
and  with  Trinidad  by  the  lesser  Antilles,  yery  few  species  are 
common  to  the  mainland  of  either  North  or  South  America; 
the  relation  is  generic  chiefly. 

The  LimaddcB  are  represented  by  Vagintdus  (Sloanei) ;  and  in 
the  fireah  waters  there  are  species  of  Phyaa  (3),  Planorhis  (8), 
AnofluB,  and  the  peculiar  OutuUachia,  Valvata  pygmcea,  Am^ 
puUaria  (&sciata),  Paludestrina  (minute  species),  Hemmnua,  and 
2  species  of  Puidium, 

^  the  brackish  waters  are  Cerithidium,  Neritina  {e.g,  melea- 
gns,  pupa,  Tirginea,  yiridis),  Mdampua  (comformis),  and  Pedijpfs 
quadridens. 


22.  Ck)LX7MBIA17  BEOION.t 

The  tract  shaded  in  the  map  comprehends  seyeral  minor 
regions ;  1,  the  rainy  and  wooded  states  of  New  Qranada  and 
Ecuador ;  2,  the  elevated  and  nearly  rainless  province  of  Vene- 
zuela, with  a  flora  like  that  of  the  lugher  regions  of  the  Andes ; 
3,  tlie  Guianas,  including  the  Valley  of  the  Amazon,  where  the 
forests  are  most  luxuriant,  and  rain  falls  almost  daiLy  (amount- 
ing to  100  or  even  200  inches  in  the  year).  Most  of  the  low 
lands,  like  those  of  the  Mexican  Province,  belong  to  the  "Cactus 
Region  "  of  botanists,  and  have  a  mean  temporaturo  of  68° — 84°. 
Land  shells  are  abundant  in  the  forests  and  underwood  of  the 
lower  zone  of  the  mountains,  where  the  temperature  is  10° 
less  and  the  rains  more  copious.  Bvlimi  are  the  predominant 
forms,  cspeciallythesuccinea-shaped  species,  (e.g.  B,  succinoides), 

•  A  nuigniflcent  coQection  of  Jamaica  land  ihellfl  has  been  presented  to  the  Kiti^h 
MiMimiii  bj  the  Hon.  B.  diitt^,  whose  reaearchee  were  conducted  with  the  late 
Prtifeasor  C.  B.  Adams. 

t  In  1621  the  States  of  Tfew  OmnadM,  Tiraezoela,  and  Ecuador  XEoUeA  \o  torm  M!bA 
**  CiAmuIfiaa  BepaUic,  ^  bat  dLuidred  Mgtdn  in  IBSH, 
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The  presoace  of  aeyeral  epeciee  of  the  old-vorld   genera 

Ctnuiilia  and  Streptaxis — both  wanting  in  North  America — bft- 
comos  a  eigmScaut  fact  when  token  in  connection  witlt  tha 
Hffinities  of  the  higher  animals  of  Sonth  America  and  Africa. 
Thoao  imply  a.  land-way  across  the  Atlantic  (at  eoma  uery  rmutb 
period),  more  direct  than  would  be  afforded  hy  the  continent 
which  in  bolioTod  to  linvo  united  the  boreal  regiona  at  the  clow 
of  the  Miocene  age.* 

Qorhicuhi  cuneata  and  3  spocies  of  Cgretut  ore  found  in  tha 
Orinoco  nqd  smaller  rivers ;  and  the  remarkable  gonue  Mulleria, 
roproaenting  the  African  JSfAerta,  iaJmbits  the  Bio  Magdalene. 
A  species  of  Ancytas  is  recorded  from  Venesaek.. 

Galapagos  hlands    (No.  35). 

Thefaanaand  flora  of  tbeae  islands  are  peculiar,  but  related  to 

tropical  South  America.     The  only  known  lanii-shcUa  are  17 
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others  dry,  locky  and  rainless,  especially  in  the  south ;  it  is 
watered  by  numeroos  streams — ^the  affluents  of  the  Amazon  and 
Plata.  The  hydrographical  areas  of  these  two  great  riyers  haye 
been  represented  on  the  map,  but  the  southern  boundary  of  the 
Brazilian  Froyince  extends  beyond  the  line  of  watershed  to 
the  tropic,  including  the  head-waters  of  the  Plata,  in  which  the 
same  remarkable  fresh- water  biyalyes  are  found  as  in  the 
Boliyian  streams.  (D'Orbigny).  The  mountains  around  the 
Lake  Titicaca  are  the  highest  in  the  New  World,  and  there 
M.  D'Orbigny  found  seyerai  species  of  Helix  up  to  the  eleyation 
of  14,000  faet;  Bulimus  Tupaici  ranges  to  9,000  feet.  The  largo 
and  typical  species  of  Bidimus  belong  to  this  proyince ;  B,  ovatus 
and  Mongue  are  found  near  the  coast  (p.  291),  and  B,  maximua 
farther  inhmd.  The  auriculoid  Bulimi  {OtostomiM,  and  Pachy- 
ctis.  Beck),  those  with  an  angular  mouth  {Oontostomua,  Beck), 
and  the  pupiform  species,  with  a  toothed  aperture,  (Odonto- 
ticmu$),  are  characteristic  of  this  region,  and  also  some  of  the 
most  elongated  forms  {Oheltscus),  The  lamp  snails  {Anastoma) 
and  Megaspira,  genera  inhabiting  France  during  the  Eocene 
period,  are  now  peculiar  to  Brazil ;  Simptdop»is  is  also  peculiar, 
and  Streptaxie  attains  its  maximum  there.  The  Cycloatomidce  are 
few,  and  the  other  West  Indian  forms  haye  almost  disappeared. 


Helix . 


47 

11 

7 

Bolimiif 350 

Megupini 3 


QUmdina  1 

TornateUiiut 1 

yitzina 6 

Omalonjz 1 

Simpulopsia 5 


Cyclophonii S 

C^dotns   1 

CistnlA  1 

Helicina   13 


The  land  slugs  are  Peltella  paUiolum,  Vagintdus  soleay  and 
Umax  andicolua.  The  fresh- waters  of  the  interior  are  rich  in 
biyalyes  of  peculiar  genera  :* — 

VbjUL. 1       Ampnllaria  3 

Corbicula 3 

Piflidium  1 

Anodon 1 

MoDocondybea. 1 


Ancjlos 1 

FUnoitit 4 

Paludeftriiw. 3 

MariM  1 

Soccinea  37 


Unto 4 

Iridina  1 

Hyria 1 

CafUlia 3 

Mycetopiu  8 


24.  Peruvian  Region. 

The  long  and  narrow  tract  between  the  Andes  and  Pacific, 
extending  from  the  equator  to  25®  S.  lat.  forms  a  distinct, 
though  comparatively  unproductive  province,  including  the  coast 
of  Ecuador,  Peru,  and  BoUvia.    It  is  warm  and  almost  rainless ; 

»  The  American  Ezpeditton  explored  forty  Bradlian  itreams,  and  (oqdA  criVj  <mt 
Amp^Uariti^  one  Milaniot  and  ooo  JPi/morbis.    (Gould,) 
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tbe  clouds  (lisclinTge  thcmselTca  on  the  east  «de  of  the  Andes, 
Find  rain  is  bo  rare  on  the  west  toast  that  in  some  parts  it  only 
tallB  two  or  three  times  in  a  century.  In  Pern,  during  (ireal 
part  of  the  year,  a  vapour  rises  in  the  momiDg,  callod  tho 
"  garua  ;  "  it  disappears  soon  after  loiddny,  nnd  is  followed  by 
heavy  dews  at  night, 

Mr.  Cuming  collected  46  epecies  of  land  snails  in  Pern;  and 
Dr.  Pfeifltr  enumerates  100,  but  perhaps  half  the  latttr  w«e 
from  the  eastern  side  of  the  Andes,  belonging  to  Iho  Bnmliui 
Itevicco.  Thoy  ore  mostly  Bulimi,  and  are  smallor  and  lesa 
richly  foloured  than  those  of  Boliyia  and  Brazil ;  B.  Dmickei. 
nilutiiK,  and  liirrittu  are  peculiar  forms,  Cislula  Dtialrtana  is 
the  only  operculated  h^d  anail,  and  Vaginulxa  limayama  the 
only  slug. 

Hsiix 11       Pup* . 1       Anc/lu 1 


25.   ARaENTDTB  EeGION. 

The  "  reirion  of  arborescent  Compoaiiw''  haa  alforded  scarcely 
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snails  are  few  and  small,  and  only  seen  after  the  dews.  At 
Valparaiso  rain  is  abnndant  during  the  three  winter  months, 
ind  the  southern  coasts  are  luxuriantly  wooded,  and  extremely 
wet.  The  characteristic  pulmonifera  are  ihe  fresh-water 
Ckilifkia9.  The  genus  Buchanania  ia  doubtful.  There  are 
31  species  of  Bulimus  (including  B,  CkHenM,  Plectostylus)  and 
22  of  Helix ;  Succinea  ChUoenau,  Ancylus  Oayanui  (Valparaiso), 
PkmorbiM  /uscu$,  Paludeairina  sp.  Unto  Chilenns,  Pmdium 
CkiUnse  (Valdiyia).  Hdix  Binneyana  is  found  on  the  island  of 
GhiloS. 

The  Island  of  Juan  Fernandez  (36)  has  at  least  20  species  of 
land  shells,  all  peculiar  to  it : — 


Helix  qnadrmta. 
w     ftrctispirs. 
«     pasio. 
m     tewellata, 

M     nurmorella. 
helico[ihantoid60. 


Omalooyz  Oajana. 
Achadnft  diiqdiana. 

„      qtlendida. 

„      bnlimoidet. 

„      Gonifsn. 

,y       •cominttftf 
Spiruds  oonaimilis. 


TomatelliiiA  minnta. 

„         trochiformii. 
Socoinea  CamingL 

„      maxnillata. 

„      fngilifl. 
PtimacellA  Cumingi. 


m     Iieuco[ibant(nd60.         Spinuds  oonaiiuilii 

In  the  adjoining  island,  Masafaera,  are  found — 

Tomatelliiut  BedoziL 
Sticcinea  mbicimdA. 


TomatelUiut  Bedom 
Succinea  rabicmida. 


Soodnea  8«in!(i^obo0a. 
pingiiis. 


27.  Patagoioak  Beoion. 

The  Pampas,  or  great  plains  of  Patagonia,  are  dry  and  rain- 
less nearly  all  the  year;  the  yegetation  which  springs  up 
during  the  L'ght  summer  rains  becomes  conyerted  into  natural 
hay  for  the  support  of  the  wild  animals.  In  Euegia  the  mean 
temperature  is  33® — 60**,  and  there  is  rain  and  snow  through- 
out the  year ;  yet  the  bases  of  the  mountains  are  clothed  with 
forests  of  evergreen  beech.*  Bulimus  sporadicus  is  found  on  the 
banks  of  the  River  Negro,  and  B,  lutescens  at  the  Straits  of 
Hagellan  ;  Helix  lyrata  (costellata,  D'Orbigny  ?)  and  H,  saxa- 
tilia  inhabit  Fuegia.  Succinea  magellanica  is  also  found  at  the 
Straits,  and  Chilinia  fluminea^  Limnoea  viatrix,  a  Paludeatrinaj 
Anodon  puelchanuaj  and  Unio  Patagonicus  in  the  River  Negro. 
Perwiia  marginata  and  Potamides  ccelatua  were  discovered  in 
Fuegia  by  Mr.  Couthouy. 

The  Falkland  hlanda  are  300  miles  east  of  Patagonia,  and  the 
only  recorded  shells  are  two  species  of  Paludestrina,     There  is 

•  Hnmmlnfc-birdff  tn  teen  Buttering  about  delicate  flowers.  anA  t^TTCil%  U«A\tv^ 
^:.  'Irt  Ibe erarere^a  wo:ih.    (Darwin^  p.  251,) 
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zoological  evideiipo  that  those  ialanils  were  u&iled  to  tio  tnain- 
land  of  South  America  at  no  very  distaat  geological  perii'd. 
The  flora  consiets  of  charocteristio  plants  of  Foegia  and  Pat&- 
goniH,  minglod,  aud  nvoreproading  the  whole  surface  j  few 
Bpociea  are  peculiar.     (J.  D.  Hooker.)" 

*  Di.  Hdoker  luu  >ii|:g«ist?i!  tbU  nnt  odi;  the  FilkJud  Iilwai.  Enrt  Ibe  fu  duUml 
Tciniii  d'Acufifai  ip-Bl)  aai  KeibiRi1s1'(-1uiI  (p.  BK).  maf  lia  moBiUin-ta^  li  ■ 
Malincnt  nhich  hiu  l»gn  gulnurgsl  bIdci  the  epoch  ol  their  uirtlng  flm.  -Tlisi 
an  Affl  dcUflicd  grcnipi  dT  idaDdj  bMWMQ  Fveg^  wid  KorKQsleii'B^tind  (&  ngtm 
eictegdiug  A.Dog  milet),  all  iisnakdng  of  ibe  botuiuml  iwcoliuiUu  ot  tha  wmlMni 
»aniiili;r  oT  die  ti.  Am^ricaii  umUaenL  S.itae  <il  tJicK  ddtitbrd  sina  *n  nmcb 
eti»r(Dih(  Atriru  anil  AuitnlisD  ooDiineDU.  wlioM  TegeuUsB  Uuir  da  aot  URnnr, 
than  td  itM  AmivlcsD ;  mid  liiry  m  idiDMed  Id  litilndes  ud  aata  arcnnuEBDca 

"  Tfae  liMiui J  oI  THiUa  d'Acimh*  (cbletiiaonlj'l.oonmileidliUiit  Inm  Hie  Ciqwd 
Oood  Hope,  liuISiOao  from  IliegmiUot  MBeeUui]  is  tumcnintuoBlel}' lUledloUiit 
er  Fnegimliu  Africa.   Of  t<iieiii;.«lgbt  limeriiig  piMiu,  leren  ue  ut jre*  dt  Putffc 

■■ThafliKiLOf  Kergnelen'iJind  litlnflarlri,  and  luiiy  of  (be  ipecici  iitentlnlinlli, 
Ihoee  of  Ibe  Amencan  coalineat.  {la  geological  Btnictnre)  would  bospeok  ao  uiTlqnlty 

GidciiliMion.    Wq  1BB7  n^vd  it  u  the  nmslns  of  some  for  more  extended  bedjr  u( 
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The  lustorian  of  modem  geology,  Sir  Charles  Lyell,  has  taught 
us  to  regard  the  stratified  rocks  as  so  many  monnments,  record- 
ing the  physical  condition  and  living  inhabitants  of  the  earth  in 
past  ages. 

Each  formation  consists  of  a  similar  and  more  or  less  complete 
seriee  of  limestones,  sandstones,  clay,  coal,  and  other  gtrata, 
representing  the  deep  and  shallow  seas,  the  firesh-waters,  and 
the  terrestrial  x>ortions  of  the  surface  of  the  globe,  at  one  par- 
ticular period  of  time.* 

The  organic  remains  found  in  the  strata  exhibit  no  such 
repetitions,  but  are  changed  gradually  and  regularly,  from  the 
earliest  to  the  latest  formations ;  so  that  the  mass  of  species  in 
each  period  must  have  been  peculiar  and  distinctive. 

The  important  theory,  that  strata  may  be  identified  by  fossils, 
was  taught  by  "William  Smith,  early  in  the  present  century,  and  is 
thus  expressed  in  his  Stratigraphical  System: — "Organised  fossils 
are  to  the  naturalist  as  coins  to  the  antiquary ;  thoy  are  tho 
antiquities  of  the  earth ;  and  very  distinctly  show  its  gradual, 
regular  formation,  with  the  various  changes  of  inhabitants  in 
tho  watery  clement." — **  They  are  chiefly  submarine,  and  as 
they  varj'  generally  from  the  present  inhabitants  of  tho  sea,  so  at 
separate  periods  of  the  earth's  formation  they  vary  as  much 
from  each  other;  insomuch  that  each  layer  of  those  fossil 
organised  bodies  must  bo  considered  as  a  separate  creation ; 
or  how  could  the  earth  be  formed,  stratum  super  straium^  and 
( ach  abundantly  stored  with  a  different  race  of  animals  and 

plantd.^t 
The  **  Prodrome"  of  M.  D'Orbigny  is  a  catalogue  of  tho  shells 

Und  radiate  animals)  of  each  formation,  from  which  it  appears 

that  tho  mass  of  the  living  population  of  tho  globe  has  been 

changed  twenty  times  since  the  close  of  the  First  or  Paloeozoic 

Age  ;  and  although  tho  fossils  of  the  older  rocks  have  not  been 

g».ncrally  classified  with  tho  same  minuteness,  yet  enough  is 

*  The  coftl-measures  and  chalk  of  England  cannot  indeed  be  called  iimilar^  but  the 
CretaceooB  formations  of  the  whole  Korld  afford  mineral  types,  coneai^QiiAiiv^  \o,  V^t* 
L«t>9.  erery  TBrietjof  CkrboDi/erouB  rock. 

fSimi4gTafJi/ca/S/9temafOi^gtwia€dFoxils,ito»fJ/K^  1811. 
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According  to  MM.  Agassiz  and  D'Orbigny,  all,  or  nearly  all 
tho  fossils  of  each  formation  are  peculiar;  yery  few  species 
being  supposed  to  haye  suryiTed  from  one  period  to  another. 
Sudden  and  entire  changes  of  this  kind  only  take  place  when 
the  nature  of  the  deposit  is  completely  altered — as  when  sands 
or  clays  rest  upon  chalk — and  in  these  instances  there  is  usually 
evidence  (in  the  form  of  beds  of  shingle,  or  a  change  of  dip)  that 
an  interysd  must  haye  elapsed  between  the  completion  of  the 
bwer  stratum  and  the  commencement  of  the  upper. 

Professor  Bamsay*  has  discussed  this  subject  at  considerable 
length.  He  endeayours  to  proye  that  where  we  haye  a  com- 
plete succession  of  rocks  the  species  die  out  and  appear 
gradually  and  almost  imperceptiby ;  that  whore  there  is  any 
sodden  change  in  the  fauna,  it  is  always  accompanied  by  an 
unconformity  in  the  rocks — ^that  is,  the  rocks  do  not  lie  evenly 
on  one  another,  but  the  lower  one  shows  an  eroded  surface,  or 
its  stratifications  are  not  parallel  with  those  of  the  upper  rock. 
A  break  in  tho  current  of  animal  Ijfe  is  believed  to  be  always 
t  accompanied  by  a  break  in  the  succession  of  rocks.  Each  break 
t  marks  a  lapse  of  time  during  which  no  deposition  of  mud,  &c., 
i  took  place  on  the  area  marked  by  the  break.  As  it  is  assumed 
that  the  change  of  specific  forms  has  proceeded  at  a  unifoim 
rate  throughout  geological  time,  it  is  argued  that  the  greater  the 
difference  in  the  fauna,  the  longer  was  the  time  indicated  by  the 
break.  '^  I  cannot  resist  the  general  inference  that  in  cases  of 
superposition,  in  proportion  as  the  species  are  more  or  less  con- 
tinuous— ^that  is  to  say,  as  tho  bi-eak  of  life  is  partial  or  complete, 
first  in  the  species,  but  more  importantly  in  the  loss  of  old  and 
tho  appearance  of  new  allied  or  unallicd  genera — so  was  tho 
interval  of  time  shorter  or  longer  that  elapsed  between  the  close 
of  the  lower  and  the  commencement  of  the  upper  formation ; 
and  so  it  often  happens  that  strata  a  few  yards  in  thickness,  or. 


I 


t 


r?x*<»:itly  applied  by  D'Orbigny,  Sedgwick,  Miircliison,  and  Barrande ;  and  BOtne  are 
&'J- 1  ted  from  popular  usage.  Geographical  names,  and  tlioae  derived  from  cliarao- 
t^T^'tic  fosftiLi  have  been  found  the  boat,  but  no  complete  scheme  of  zoological  nomen- 
i^atiL-e  liad  been  framed. 

n-.e  epitliet  "Turonien"  (25)  ia  rejected,  becau-se  it  conveys  the  same  mcaniiif? 
«:T:i  "Falunian"  (29),  or  Middle  Tertiary,  tho  t}-pe  of  which  was  taken  from 
TviLiuioe. 

llie  term  Icenian  is  proposed  for  the  Pliocene  strata  because  their  order  of  suocosj- 
ii  .n  was  first  determined  by  Mr.  Charlcsvvortb,  in  tho  eastern  counties  ot  England,  the 
loiiutry  of  the  Iceni.    We  have  left  tho  table  as  it  stood  in  the  first  edition  of  this 
»'..rk;  bat  we  should  mention  here  tliat  one  formation  should  bo  placed  ttlW\ft\\«v\"^> 
viz.,  tho  Lanrentian,  and  the  beda  dcpaiitcd  during  and  since  the  glacial  ev(>^^^  ^  ^^^'^ 
toct. 

'  AnnirenrnxyAddretseg,  Q.  J.  Qeoi.  H^ht,,  rob,  xix.  and  ».     1W3  aa«V  \^^« 
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more  notably  still,  the  abaence  of  Uieae  stnla,  may  i 
indicate  a  period  of  time  as  great  as  tlte  vast  aomtmulatioi 
irholc  Silurian  series."  The  lapse  of  time  is  in  most  caset 
marked  by  cxf«iiaiTe  denudations  of  strata.  Dming  the 
zoic  ngo  ten  physical  breaks  ore  known,  six  of  whic 
before  we  reach  the  DsTonion  formation.  In  every  • 
one  (and  in  that  the  rocks  ore  almost  entirely  deroid  of 
roamiu^).  there  is  an  entire  change  in  the  species  and  a o 
uble  changu  in  the  genera.  The  breaks  in  the  Secondar 
are  less  marked  and  less  numerous,  amounting  to  abo' 
and  tbcy  arc  still  less  marked  in  the  Tertiary  period. 

Wc  have  seen  that  distinct  faunas  may  be  separated  bj 
barriers  in  existing  Bene ;  and  differences  almost  as  gr 
occur  on  the  same  coast-lino  without  the  interposition 
barrier,  merely  in  passing  from  a  soa-bed  of  rock  and 
one  of  sand  or  mud,  or  to  a  zone  of  different  depth.  I 
be  unreasonable  to  expect  the  sanie  fossils  in  a  limeston 
sandstone ;  and  even  in  comparing  similar  strata  wo  m 
Bidcr  the  probability  of  their  having  been  fonntd  at  ■ 
dejiths,  or  in  distinct  Koological  provinces. 

The  most  careful  observations  hifhcrto  made,  under  t 
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ltd  below ;  tlie  locality  of  the  newest  rock  in  wliich  it  occurs 
being  often  far  removed  from  that  of  the  oldest.* 

That  species  should  be  created  at  a  single  spot,  and  gradually 
nnltiply  and  diffuse  themselves,  is  sufficiently  intelligible.  That, 
liter  attaining  a  certain  climax  of  development,  they  should 
decline  and  disappear,  is  a  fact  involved  in  mystery.  But  even 
if  it  depends  on  physical  causes,  and  is  not  a  law  of  all  Being,  its 
operation  is  equally  certain,  and  does  not  appear  to  vary  beyond 
moderate  limits. 

The  deep-sea  shells  (such  as  BJtynchoneUa,  TerehraiuJuy .  and 
TMia)  eigoy  a  longer  range  in  time,  as  well  as  in  space,  than 
the  littoral  species ;  whilst  the  land  and  fresh- water  shells  are 
most  remarkable  for  specific  longevity,  t 

In  each  stratum  there  are  some  fossils  which  characterise 
small  subdivisions  of  rock,  just  as  there  are  living  species  of 
very  limited  range. 

When  species  once  die  out  they  never  reappear ;  one  evidence 
of  their  having  become  extinct  consisting  in  their  replacement 
by  other  species,  which  fulfilled  their  functions,  and  are  found 
in  deposits  formed  under  similar  conditions.     (Forbes.) 

The  total  number  of  species  is  greater  in  the  newest  forma- 
tions than  in  those  of  older  date ;  but  the  ratio  of  increase  has 
ncrt  been  ascertained.^ 

Distribution  of  Oenera  in  Time, — The  doctrine  of  the  Identi- 
fication of  strata  by  fossils  derives  its  chief  value  from  the  fact 
that  the  development  and  distribution  of  genera  is  as  much  sub- 
jeK^t  to  law  as  the  distribution  of  species;  and,  so  far  as  wo  know, 
follows  a  similar  law. 

Groups  of  strata,  like  the  zoological  provinces,  may  bo  of 
various  magnitudes ;  and  whilst  the  smaller  divisions  are  cha- 
racterised by  peculiar  species,  tho  larger  groups  have  distinc'' 
sub-genera,  genera,  and  families,  according  to  their  size  and 
importance. 

William  Smith  himself  observed  that  **  thi*ee  principal  families 
of  o]*ganisod  fossils  occupy  nearly  three  equal  parts  of  Britain." 

*  M.  AgoBifiz  and  Profosgor  E.  Forbes  have  repreaented,  diagrammatically,  Uio 
<Lrribmion  of  (genera  in  time,  by  makinf;  tho  horizontal  lines  (such  as  in  p.  124)  swell 
•/..!  in  proportion  to  tlie  development  of  the  genera.  Those  whose  commencement, 
^'.-.znxc,  and  end  are  ascertained  may  be  represented  by  a  line  of  this  kind  — ^j^^^i— 
0(-r.era  wliich  attain  their  maxima  in  the  present  seas  are  thus  expressed    •^^^ 

t  Lasd  and  fresh-water  shells  of  existing  species  are  found  with  the  fossil  bones  of 
t '.^  Mftstodon  and  ASegatonyi^  in  K.  America.    (Lyell.) 

X  The  number  in  each  furmation  depends  on  the  extent  to  which  it  has  been  investi- 
in^c'd,  and  on  the  opinions  entertained  as  to  the  strata  referable  to  it.   Vtolesaat 
RulLpe  has  discussed  this  nhject  in  hia  woik  on  Povonian  fosalU  (p.  1^),  oni^  vtv  Vti^ 
"Guide  to  £7rt»/i«7-." 

O 
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"  Ethi'd  nrc  most  common  in  the  snperior  strata ; 

"  Ai.iiiiiiniln  to  fJioso  beneath ; 

"  Prvlu'-li,  -with  numeroos  Enerini,  to  the  lowest." 
lliH  kiiiil  <if  ^:ucrn.1itiafion  hoa  justly  been  considered  \>j  Pro- 
fos-i-.r  E.  I'urbus  of  higher  importaaco  than  the  identification  of 
Bli'iitii  hy  ipfka — a  method  only  applicable  to  moderate  areas, 
mill  bccdiniiig  \i:!'s  nvatlablo  with  distance.  Indeed  it  might  bo 
ii-'^iiuiiid  that  strata  gcogi'aphicatly  distiint,  yet  containing  some 
idi.'iitical  sjtOL'ierf,  mu^t  differ  in  nge  by  the  time  required  for  the 
iiiip;rntion  oflhuso  specieafrom  one  locality  to  the  other. 

-V  tiible  of  iho  chavacteriistic  »jM«i«  of  the  English  strata  is  of 
liUlo  uso  in  America  or  India,  except  to  show  how  few  and 
doubtful  Qi-e  llio  iik'iilical  fossils.  "Wboroas  the  eharacterislic 
f;i!uoia  and  oiiltT  of  succession  of  the  larger  groups  are  the 
hutno  at  ihi!  most  distant  localities ;  and  whatever  Taluo  then 
may  bi-  in  Ih"  assumption  that  particular  systems  of  rocks  con- 
tuiu  nii.-.t  workublo  coal,  lead,  or  rock-ealt,  is  not  lessened  by 
tlio  circumstance  that  the  species  of  fossils  in  those  rocks  are 
not  everywhtTO  llio  same,  *iuce  tlie  genera  alono  are  sufEieicot 
to  identiiy  them. 

Genera,  like  sjiecies,  have  a  comiiicncpmeuf,  a  climax,  and  a 
iod  of  decliiK       - 
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n.  TABLE  OP  OHAEAOTEEISTIO  GENEBA. 


Ststkjcs. 


iXBBiAX.  or 
mtx  Silariaa    

ELUBIAS  

EToariAK 

ABBOiriFSBOUS... 

vatiAJK  , 

HUB 

w  JrBASSIC 

'.  JCBASSIC 

kCBETACEOVS   .. 

r.  Cbbtaceodb  ... 

:0CE5B   

CX0CE5B   

>I.IOCENB 


Gexera  AJTD  Sub-oxnbba. 


/'CamsroccTas,  Endoceras,  Goniooerafl,  Pterotheca. 
1  Maclarea,  Baphistoma,  Holopea,  Platyceras. 
]  Orthisina,  Platystrophia,  PonunbonitCM,  PModo-craoia. 
(^Ambonychia,  ModiolqpsiB,  Lyrodesma. 

i  Actinoceras,  Phragmoceraa,  Trochoceras,  Ascoceras. 
•^Theca,  Holopella,Muichiflonia,  Atrypa,  Betzia. 
I  Caxdiota,  CUdophoroa,  Goniophonu,  Qiammysia. 

1  Bactzites,  Gyroceras,  Clymenia,  Apioceras,  Serpularia. 
^  Spirifera,  Uncites,  Merista,  BaTidsonia,  Calceola. 
( Stringocej^us,  Megalodou,  Orthonota,  Pterinoa. 

(Nantiloceras,  Discites,  Goniatites,  Porcellia. 
•/Naticopeifl,  Platyschiama,  Metqptoma,  Prodnctos. 
( Ariciilo-pecten,  Anthracoeia,  Oonocaroii 

J  Camarophoria,  Aulostei 


iim,Sedgwickla. 
,  Strophalosia. 


I  uamaropnoria,  Auioneges,  stropnaiosia. 
{ Myalina,  Bakewellia,  Aidnus,  Edmondia. 


( Ceratites,  NnticeUa,  Platyatoma,  Koninckiay  Cyrtia. 
\  MoDotu,  Myophoria,  Pleurophorus,  Opis. 

/Belemnites,  Bcloteuthu,  Gcoteiithis,  Ammonites. 
)  Alalia,  Trochotoma,  Kimula,  Pileolus,  Cylindritea. 
]  Waldbeimia,  ThecUlium^  Spiriferina,  Ceromya. 
(.Gryphaea,  Ilippopodium,  Cardinia,  Myoconcha. 

/Coccoteuthia,  Leptoteutliis,  Nautilus. 
)  Spinigera,  Purpnrina,  Kcriniea,  Neritoma. 
J  Pleropema,  Trichite*,  Hypotreraa,  Dieeras. 
(.Trigonia,  Pacloiisma,  Sovrerbia,  Tancredia. 

j  Crioceras,  Toxoceras,  Hamulina,  Baculina. 
iBeqaienia,  Caprinello,  Splisers,  Thetis. 

/  Belemnitella,  Conoteuthis,  Turrilites,  Ptychoccnw. 
J  Hamite*,  Scaphitos,  Pterodonta,  Cinulia,  Tylostoma. 
]  Acteoncllu,  Globiconcha,  Tri^onoscmus,  Magna,  Lyra. 
(Keithea,  Inoceramus«  Hippurites,  Caprina,  cSiprotiua. 


CBeloplera,  Lychnus,  MenaspirtL,  Glandiiuty  Typhis. 
J  Volutilithes,  Clavella,  PseudoUva,  Seraphs,  liimella. 
J  Conorbia,  Strepsiclm-a,  Globulua,  Phorus,  Velatcs. 
(chiloatoma,  VoWaria,  Lithocardium,  Teredina. 

(Spirulirostra,  Atima,  Vaginella,  Fenissina. 

J  Ualia,  Proto,  Dcshayesia,  Also.  Catsidaria^  Carolia. 

( Grateloupia,  Artemis,  Tapes^  Jouasutetia, 

Aryonauta,  Stronibus,  Purpura,  Dyphom, 
yolcUa,  Triditcna,  Circe,  \  erticordia. 


\{ 
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III.   EANGE  01?  QENEHA  IN  TIME. 


m 


c,™.^ 

™,Mre"lodon.Cli«iBWi 

cf-'^iT 

,  MiuTw^miu,  SlMplnrlijn 

cbiM 

Lims... 

1n,PiMia,0nA>* 

a  enDUs.  Hjmcmclis . 
TrigimU.  Itocnidlii,  TtivdiliQ 
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IV.  RANGE  OP  FAMILIES  IN  TIME. 


Svftexns  ) 
of  Strata.) 


ArptiMutidm 
Tntlnd»-S4 
IriCTtiTiifHta 


iaunonitida  . 
UrtbocentidjB 


-HyaleicUB 

flmratndie — ^Boccinida  .... 

CoBida— Volutida    

SxieiAm — CalyptimiAm  .... 

?jnadAem6m   

Cedthiads— littorinida .... 
Tvtriiud»— lanthinide  .... 
Fonrellide— ToniatellidK. 

JteitidjB— Patellid* 

Destaiiada 

Ckrtoaida    

Btilide 

HdkidaB— Limacidse  

LimT»nd»— Melaniads  .... 
lahculjdafr— Cyciostomidee. 


9 
1 

I 


a  3 

B   > 
CO  P 


-a 

I 


S 


.1 


_     9 


t!^ 


as 

•   •   ■   * 

Hi   P  t4   & 


TerebratnlidjB 

Bt^pK-honeUida; 

Spiriferid«— Ortliidse 

FtodocTid» 

Craoiads — Lingnlidc 


Vtbddmdm    

Arkroiidae — M3I  ilid«. 
Airada — ^Trigoniadje 

tJnioDids 

Chiunida    Myad» 

HipcnriUdie 

TrMacnida 

Ckrdiadat— Lucinidae 

Cyidadidji  

C]rpniuda— Anatinidae 

ijtartida. , 

Veii€rid»— Telliiudae   

llMrtrid« 

flolenids 

Gastroch«nid»»Pholadids 


•••••pa««»»«»*a*«a«i 


Distrihution  0/ Families  0/ Shells  in  Time. — Employing  tho  term 
"families"  for  natural  groups  of  genera,  and  adopting  the 
analle.st  possible  number  of  tbem,  wo  find  that  sixteen,  or 
nearly  one -fifth,  range  through  all  the  geological  systems.  Only 
leyen  have  become  extinct,  viz. : — 


Belcmnitjdse. 

SpiriferidB. 

Hippuritida. 

Immonitidac 

OriUdd*. 

OrthocexBtidA 

ProdacUdm, 

'^^ 
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TUi'OO  others  are  nearly  extinct: — 

Prnrilil[d.-Q.  Bliynctumellidffl.  Triganii 

And  aevural  have  paBB^  their  maximiim,  and  become  less  TarwiJ 
and  nliundant  tian  foimorly,  «.g. — 

TomsleUids.  C^PtjdUb.  liuti 

Tho  extinct  families  and  genera  appear  to  ha.\o  attained  t 
iiiaxima  more  nipidly  than  their  minima;  contimiing  to  o 
nndi-r  obscura  forms,  and  in  remote  localities,  long  after  t 
period  in  wUch  thay  flourished. 

The  introduction  of  new  forms,  also,  is  more  ra^pid  than  Uig 
process  of  extinction.  If  four  PaltooKoic  families  disappear, 
twenty-sii  others  replace  Item  in  tho  Secondary  serioB ;  and 
liirco  of  tLe  latter  are  succeeded  by  fifteen  stell-bearing  familio* 
in  the  Tertiary  and  existing  seas. 

In  conseiiucncQ  of  this  circumstance,  the  number  of  types  ia 
fhroo  times  greater  in  tbe  newer  Tertiary  than  it  was  at  tin* 
Silurian  period;  and  since  there  is  no  evidence  or  indicatioik. 
that  tlio  eartb  waa  ever  destitute  of  life,  either  wbolly  or  iiv 
part,  it  follows  almost  as  a  matter  of  nceessity  that  tho  earlj* 
types  must  have  been  more  widely  disitributed  and  individuallj- 
developed,  than  those  of  the  present  day. 

From  the  following  Table  it  will  bo  seen  that  tho  number  of 
genera  and  families  increases  with  an  amount  of  regularity 
which  cannot  be  accidental.  Moreover,  the  relation  of  these 
numbci-s  is  not  liable  to  bo  much  altered  by  tho  progress  of 
discovery  or  the  caprice  ofopinion.  The  discover;/  of  new  types 
is  not  likely  to  bo  frequent;  tho  imposition  of  new  names,  in 
place  of  the  old,  will  not  increase  the  number  of  Palseozoio 
genera ;  and  the  ostablishraent  of  fresh  and  arbitrary  distinc- 
tions will  affect  all  the  groups  in  duo  pi-oportion. 

If  tho  number  of  groups  called  "Systems"  were  reduced  to 
seven  (viz.,  three  Palieozoic,  three  Secondary,  and  one  Tertiary, 
as  ahomi  in  the  following  Table),  then  the  average  duration  of  a 
genus  of  shells  would  bo  equal  to  a  System  of  Formations. 

The  duration  of  tho  smallest  woll-definod  Families  of  ahelli 
is  about  equal  to  one  of  tho  three  great  Geological  Divisions, 
or  Ages. 


DETELOPUENT  OF  FAHnjES,  OEKEBA,  AND 
!S,  IS  HUE. 


"(ijS 


IMS- 


il.li 


J 

Order  ij^j4j)p(<irance  o/  tht  Oroupt  of  ShdU.— The  first  und  most 
Important  point  shown  in  iha  preceding  Tables,  is  tke  co- 
■xiatenoe  of  tho  four  principal  claases  of  talacea  from  the  earliest 
pniod.  The  highest  and  ^le  lowest  gronps  wore  most  abimdant 
in  the  paheozoic  age;  the  ordinary  bivalvea  ond  uniralTes 
attain  their  climax  in  exietiog  seas.  If  there  bo  any  meaning 
m  this  order  of  appearance  it  is  connected  with  tbe  general 
■dieme  of  creation,  and  cannot  be  inquired  into  separately ;  but 
it  may  be  obserred  that  the  last-levelopcd  groups  arc  also  the 
moot  typical,  or  eharneteritlie  oj-  thtir  eltut  (p.  49). 

The  Ctphalopoda  exhibit  amongst  tbemBelvcs  unmiatakablo 
erideoce  of  order  in  their  appearance  and  succession.  The 
tBtrabranchiate  group  comas  earliest,  and  culminntca  about  the 
periodoflhe  first  appearance  of  the  more  highly-organised  cultlc- 
fiahea.-f-    The  families  of  eacb  division  which  am  least  unliko 

*  TbcA«  gCD«m  an  eitiiiuled  u  bdonglng  tu  e*rh  Bjslvm  wliii:]i  occur  in  tbc  ilrota 
Mjt  ahace  and  Mob.  u  *cU  n  tiott  iMotHj  loDod  In  it.  We  tuive  left  Itiit  tntilc  ■■ 
itM<ied[nUulntedillin,MwaH«Diubl*  ta  (»incttll1t»  ngirei.  Thii, hovfver 
k  But  ■(  mncb  impnUMi*,  dace  the  main  pointa,  mch  u  Ihc  grnduil  incnuii  In  tlw 
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[Orl!,i><-.mfiil,e  and  Belcmnilidce)  were  respectivoly  the  fiist  de- 
veloped. 

Amongst  the  Brachiopoda  tlie  lungeless  genera  Bttaiued  {heir 
maximum  in  the  palaxiwjio  age,  and  only  liitee  now  HurriTO 
{f.inijiild,  Disriim,  Cmnia,) — the  representatives  of  as  many 
distinct  fiimilics.  Of  the  genera  with  orticnlated  Tolves,  those 
provi(lc<l  Trith  epiral  arms  appeared  first  and  attained  their 
maximum  while  the  TerebratuUdie  were  still  few  in  number. 
Tlic  stilMlivii'ion  with  calcaKona  ^ires  disappeared  with  the 
Lias-ic  ppriml,  whereas  the  genus  Rhynchonella  still  exists. 
J.asfly,  the  typical  group,  Trrebralulida,  attained  its  maximum 
in  the  chalk  period,  and  is  scarcely  yet  on  the  decline.  The 
numlipr  (if  s:;b-gcnorn  (as  well  as  genera)  in  each  system  is 
ptati^d  in  f  ho  ]irccoding  table,  because  this  group  shows  a  ten- 
dcnt-y  to  "polarity,"  or  oxcosaiye  development  at  the  ends  of 
thowric^.* 

Tlic  p-iicra  of  onliiiary  bivalves  (OmcAi/era)  are  seven  times 
mnio  uvimerous  in  Iho  newer  tertiary  than  in  the  oldeet  geo- 
liigioiil  pystem.  The  patawKoic  formations  conlai 
(,'eiior.a  nf  all  the  fiiti lilies  with  an  i'jhii  m'lntU ;  Cupriui 
Aiiidii.iili';  atid  Iho  anomalou^i  f^ims  V..niKanl!tiii>.  Tho  u 
r  si),liouiifi-d   liivulvos  dn  not  ojipoar  till   tho  middle  of  tho 
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and  habit  xaiely  liye  together,  hut  occupy  distmct  areaSy  and 
are  termed  "  representatiye  species."  The  same  thing  has  been 
obsenred  in  the  distribution  of  fossOs ;  the  species  of  successiYe 
strata  are  mostly  representatiye. 

At  wider  intervals  of  time  and  space,  the  representation  is 
only  generic,  and  the  relative  proportions  of  the  larger  groups 
are  also  changed. 

The  succession  of  forms  is  often  so  regular  as  to  mislead  a 
superficial  observer ;  whilst  it  affords,  if  properly  investigated, 
a  valuable  due  to  the  affinities  of  problematic  fossils. 

It  is  now  generally  admitted  that  the  earlier  forms  of  life, 
strange  as  many  of  them  seem  to  us,  were  really  less  meta- 
morphosed^^r  departed  less  widely  from  their  ideal  archetypes 
— than  those  of  later  periods  and  of  the  present  day.^  The 
types  first  developed  are  most  like  the  embryonic  forms  of  their 
respective  groups,  and  the  progression  observed  is  from  these 
general  types  to  forms  more  highly  specialised.  (Owen.) 

MigraiiGn  of  Species  and  diffusion  of  Genera  in  Former  Times. — 
Having  adopted  the  doctrine  of  the  continuity  of  specific  and 
generic  areas,  it  remains  to  be  shown  that  such  groups  as  are 
now  widely  scattered  can  have  been  diffused  from  common 
centres,  and  that  the  barriers  which  now  divide  them  have  not- 
always  existed. 

In  the  first  place  it  will  be  noticed  that  the  mass  of  the 
stratified  rocks  are  of  marine  origin,  a  circimistance  not  to  be 
wondered  at,  since  the  area  of  the  sea  is  twice  as  great  as  the 
land,  and  probably  has  always  been  so ;  for  the  average  depth 
of  the  sea  is  much  greater  than  the  general  elevation  of  the 

land.t 

The  mineral  changes  in  the  strata  may  sometimes  be  accounted 
for  by  changes  in  the  depth  of  the  sea,  or  an  altered  direction 
of  the  currents.  But  in  many  instances  the  sea-bed  has  been 
elevated  so  as  to  become  dry  land,  in  the  interval  betr^'een  the 
formation  of  two  distinct  marine  strata ;  and  these  alterations 
are  believed  to  occur  (at  least)  once  in  each  formation. 

If  every  part  of  what  is  now  dry  land  has  (on  the  average) 

•  Mr.  Darn-in  has  pointed  out  that  Uie  sessile  Cirripcdea,  which  are  more  highly 
ni^«ainorphoecd  than  tli©  Lepadida^  were  the  last  to  appear.  The  fossil  mammalia 
affonl,  h</wever,  the  most  remarkable  examples  of  tliis  law.  At  the  present  day  such 
tn  tnimal  as  the  three-toed  horse  (Ilippctherium)  of  the  Miocene  Tertiary  would  be 
(f*omed  a  lunts  naturtt,  but  in  truth  the  ordinary  hor?e  is  far  more  wonderful.  Un- 
fortunately, a  new  "  vulgar  error  "  has  arisen  from  the  terms  in  which  extinct  animals 
bare  sometimes  been  described,  as  if  they  had  been  constructed  upon  several  distinct 
tj7.<<4,  and  combined  the  character  of  several  classes. 

t  The  enormous  tbJcknesa  of  the  older  rocka  tn  ail  parts  of  the  world  \ma  >)Mft\  \v<:i\Ql 
u>uidiaue  thepreraJeace  of  deep  water  in  the  pdmatval  leas 

G  8  p 
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Iieeii  tiiirty  tiines  submerged,  cmd  has  fomitd  part  of  the  aca- 
ted  during  two-thirds  of  all  the  post  geological  time,— thci-i 
irill  be  no  difficulty  in  accountiiig  for  thoiuigratianof  aea-shdla, 
or  the  diffiision  of  marine  genera. 

On  the  other  hand,  it  may  be  inferred  that  every  part  of  ths 
proaent  Boa  has  boeu  dry  land  many  different  times;  on  an 
iiYPrage  not  less  than  thirty  times, — amounting  to  one-third 
of  tho  whole  intarrnl  since  the  Cambrian  epoch. 

The  aTcrsge  duration  of  the  marine  species  hns  been  ossomcd 
nt  only  one-third  the  length  of  a  geological  period,  and  this 
harmonises  with  the  fact  that  bo  few  (tiither  living  or  eitinct) 
have  a  world-wido  distribution. 

The  life  of  the  lond-snoilB  and  of  the  freeh-Trater  shells  haa 
boon  of  longer  average  esteut,  eaabliag  them  to  acquire  a  wida 
lange,  notwithstanding  their  tardy  migrations. 

But  when  wo  compare  the  oatimnted  rate  of  change  in  physical 
geography  with  the  duration  of  gcnrra  and  familia  of  shells,  wo 
not  only  lind  ample  time  for  their  diffusion  by  land  or  sea  over 
largo  portions  of  tho  world,  but  we  may  port^oive  th.it  such 
transferences  of  the  scene  of  creation  must  have  become  in- 
evitable. 

Method  of  Qeological  Invutigation.—ln  whatever  vray  geo- 
logical history  is  written,  ita  original  investigators  have  only 
one  method  of  proceeding— from  the  known  to  the  uninown — 
or  baclcwarda  in  the  oourso  of  time. 

The  newest  and  most  superficial  deposits  contain  the  remains 
of  man  and  his  works,  and  the  animals  he  has  introduced. 

Those  of  pre-historic  date,  but  still  very  modem,  (xrat&in 
shells,  4c, ,  of  recent  species,  but  in  proportions  different  from 
those  which  now  prevail  (pp.  89,  90,  93).  Some  of  the  species 
may  bo  extinct  in  the  immediate  neighbourhood  of  the  deposite, 
but  still  hving  at  a  distance. 

In  the  harbour  of  New  Bedford  are  colonies  of  dead  shells  of 
tho  Pliotas  cotiala,  a  spocios  living  on  tho  coast  of  the  Southern 
States.  At  Sracklesham,  Sussex,  there  is  a  raised  sea-bed 
containing  3^  species  of  sea-shells  living  on  the  same  coast, 
and  2  no  longer  living  there,  viz. — Pecfen  polymorphui,  a  Medi- 
terranean shell ;  and  Luirana  rugosa,  still  found  on  tho  coasts 
of  Portugal  and  Mogador. 

TtrtxaTy  Ajc. — If  any  distinction  is  to  bo  made  between 

"Tertiary"  and  "  Post- tertiary"  strata,  tho  former  term  should 

beTostricted  to  those  deposits  which  contain  some  <x(inc(  species. 

And  the  neweet  of  theee,  in  Britein,  contam  aii  sawiioHia^ <A. 

Ifhrtbem  shelle.     Professor  ForlwB  baa  ■piibliaiiea  o.  '^bS.  iil  \^ 
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species  of  ahells  from  these  "  Glacial  beds,"  nearly  all  of  which 
are  now  existing  in  British  seas.* 

In  most  of  the  localitieB  for  glacial  shells,  the  species  are  all 
recent;  but  at  Bridlington,  Yorkshire,  and  in  the  Norwich 
Cmy,  a  few  extinct  species  are  found  (e.g.  Niicula  Cohboldicn, 
PL  17,  f.  18).  At  Cluliesford,  SujSblk,  Yoldia  arctxca  and  myalis 
occur  of  large  size  and  in  excellent  preservation,  with  numerous 
epccimens  of  Mya  truncata^  erect  as  they  lived,  in  the  muddy 
Boa-bed.  Trophon  acalariforme,  Admete  viridula,  SccUaria  green- 
landica,  and  NalicagroRnlandica,  also  occur  in  the  Norwich  Crag ; 
and  Astarte  horealia,  with  several  arctic  forms  of  Tellina,  are 
amongst  the  commonest  shells,  and  frequently  occur  in  pairs, 
or  with  their  ligament  preserved;  the  deposit  is  extensively 
quarried  for  shell-sand. 

Baised  sea-beds  with  Arctic  shells  at  TJddevalla,  in  Sweden, 
have  been  repeatedly  noticed  ever  since  the  time  of  LinnsBus. 
Captain  Bayiiold  discovered  similar  beds  near  Quebec,  60-^200 
feet  above  the  River  St.  Lawrence,  containing  an  assemblage  of 
shells  entirely  Arctic  in  character ;  whereas  in  the  present  gulf 
he  obtained  an  admixture  of  the  American  representatives  of 
Lusitanian  types,  Mesod^sma,  Pcnploma^  Petricolay  Crepidula, 

The  glacial  deposits  of  the  northern  hemisphere  extend  about 
15®  south  of  the  line  of  **  northern  limit  of  trees;**  but  this 
comi)aratively  recent  extension  of  the  Arctic  ocean  does  not 
appear  to  have  much  influenced,  if  it  eycr  invaded,  the  inland 
Uisin  of  the  Aralo-Caspian,  which  contains  only  one  species 
common  to  the  White  Sea,  Cardium  eduhy  var.  rusticum.^ 

The  older  pliocene  period  is  represented  in  England  by  the 
Coralline  Crag^  a  deposit  containing  340  species  of  shells.  Of 
these  73  are  living  British  species,  but  (with  two  or  three  ex- 
ceptions) they  are  such  as  range  south  of  Britain.  (Forbes.) 
The  remainder  are  extinct,  or  living  only  to  the  south,  especially 
ill  the  Lusitanian  province :  e.g.  Fossariia  sukaius,  Lucinopsis 
f.ojoukairiij  Chama  gryphoides,  and  species  of  Cassidariay  Clco^ 
'ii'ro,  Sigardus,  TcrehrUy  Columhclla,  and  Pyramidella.  It  also 
contains  a  few  forms  belonging  to  an  earlier  age — a  Pholadomya, 
a  true  Pyrula^  a  Lingular  and  a  large  Volutay  resembling  tho 
Magellanic  species. 

•  Tho  ppccioa  ■which  have  retired  farther  north  arc  marked  (♦*)  in  tho  preceding 
ArcflcLi-t.  j»p-57.5^. 

t  Mr.  Wm.  Hopkins,  of  Cambridpre,  has  investigated  the  causes  wliich  may  hav© 
jrwluc^l  a  temporary  extension  of  the  Arctic  phenomena  inEuropo;  and  coi«vd«» 
tlie  moAt  efficient  and  probable  cause  would  be  a  diversion  of  the  Qniif-ali^wnx^'wVvt^ 
be  BUTif)cae0  to  lure  Hotred  ap  what  ia  now  the  valley  of  the  Missusippi.    ^Gedogico] 
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The  eliells  nf  llic  newer  tertiaries  are  always  identical,  at  le«rt 
generically,  -vh]!  Uio.°«  of  the  nearest  coasts.     Thus,  in  Pat»-^ 
gonia  are    foiind    Bpocioa    of    Trophon,    Crepidtila, 
pKodoliva,  Volula,   Oliva,   CnuaaUlla,  and  Boleiidla.     The  t 
tiarieaof  theUniled  Stntea  contain  Bpccies  of  FiJjur,  Mercenar 
and  Onathodon.    The  mioccno  ehells  of  St.  Domitigo  appear  tt 
first  eight  to  bo  nil  of  recent  species,  hat  on  companBon  pro 
to  be  mostiy  di.sfiuot. 

The  proportion  of  extinct  species  in  the  PUotfiie  tertiM 
vanes  from  1 — 50  per  cent.  If  n  deposit  ci  ' 
fiO  per  cent,  of  i:xlinct  species  it  is  referred  to  the  JHi'oonw 
l«riod;  and  tliis  Ic&t  is  particularly  Taluable  since  the  modem 
deposits  are  often  isolated,  and  froquently  no  aasiatance  cm  be 
derived  from  siijicrpoaition,  or  oven  from  identity  of  Epecies. 

IntheEocciif  toitiorieswoperceivethe  "daini"  of  thepreBoat 
order  of  thinga.  All,  or  very  neai'ly  all,  the  species  are  diBbrent, 
but  a  largo  pioportion  of  the  genera  are  still  existing,  thongb 
not  always  in  the  teas  nearest  to  the  localities  where  they  ocoar 

Thus  in  tho  Lonrlon  clay  ore  found — flosfeRario,  Oliva,  AntU- 
laria,  and  YmIsiII.i.,  genera  still  living  in  the  Rod  Set 
specioa  of  KaiitHua,  Rimtila,  Serajili-a,  Coniia,  Mifra,  Fyr 
I'liorui,  Liotia,  Cardilia — genera  characffflistio  of  tie  Ii  ' 
Ocean;  Ci/prorulu ,  Typ?iit,  and  Voliitlh'tka,  now  living  al 
Capo ;  Clovrlln,  at  the  Marquesas,  and  Fsmdolivii ,  TTorhiia,  and 
spcoios  of  Miirex,  whose  recent  analogues  are  found  on  the 
western  shores  of  South  America. 

The  freshwater  shells  of  this  period  are  Old  World  forma : 
Mdanopeia,  Fotamidei,  Lampania,  Mdanatria,  and  Nfmaiara; 
whilst  the  land-shells  form  a  group  quite  American  in  charactw 
— largo  species  of  Qlandina  and  liulimut  (wifh  reflected  lip) 
Mrgalomaaloma  (niiimia),  a  Cydotut  (with  its  operculum)  like  C, 
Jamakensis,  and  the  little  Helix  lahi/rinthicui. 

Bccondarij  Aye. — In  none  of  the  older  strata  do  we  find  indica- 
tions of  n  wanner  climate  having  prevailed,  in  the  latitude  of 
England,  than  that  which  marks  the  period  of  the  London  clay. 
And  this  is  not  more  than  can  bo  accounted  for  by  such  a  cause 
as  the  flow  of  an  equatorial  current  from  the  direction  of  the 
Bed  Sea,  uulil  arrested  by  a  continent  to  the  south-west,  as 
supposed  by  Mr.  Prestwich,  in  the  region  of  the  Azores. 

Some  indications  exist  of  a  more  moderate  climate  having 
obtained  in  the  north  polar  regions ;  for  remains  of  the  IcUhyo- 
4aurus  wore  found  at  Exmouth  Island,  ttie  loitiveet  ■^aa&'wad<«&. 
b^SirE.  Belcher's  expedition. 
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The  peculiar  pliysical  cxmditioiis  of  fhe  Chalk  period  are 
represented  at  the  present  day,  not  so  much  by  the  Coral  Sea, 
as  by  the  ^gean,  where  calcareous  mnd,  deriyed  from  the  waste 
of  the  Koglia  regions,  is  being  rapidly  deposited  in  deep  water. 
{Forbes.) 

The  Wealden  period  was  styled  the  **  Age  of  Beptiles  "  by  Dr. 
IXantell,  who  compared  the  state  of  England  at  that  time  with 
the  present  coDdition  of  the  Qalapagos  Islands. 

The  Oolitic  period  finds  its  parallel  in  Australia,  as  long  since 
pointed  out  by  Professor  Phillips,  and  the  comparison  holds 
good  to  some  extent,  both  for  the  Marine  and  Terrestrial 
Faunas. 

The  Trias,  with  its  foot-prints  of  gigantic  wingless  birds,  has 
been  compared  with  the  state  of  the  Mascarene  Islands  only  a 
few  centuries  ago,  and  with  the  New  Zealand  Fauna,  where 
birds  are  still  the  highest  aboriginal  inhabitants.* 

Palceozoic  Age. — ^It  has  lately  been  shown  by  Professor  Bamsay 
that  signs  of  glacial  action  may  be  traced  in  some  of  the  trappean 
conglomerates  of  the  Permian  and  of  the  Deyonian  or  Old  Bed 
Sandstone  period  in  England  ;  and  Mr.  Page  has  endeayoured 
to  apply  the  same  interpretation  to  phenomena  of  a  similar  cha- 
racter in  the  Old  Eed  sandstone  of  Scotland,  t  Geologists  gone- 
rally  haye  abandoned  the  notion,  once  yery  preyalent,  of  a 
miiyersal  high  temperature  in  the  earliest  periods;  a  notion 
which  they  had  deriyed  from  the  occurrence  of  certain  fossil 
plants,  corals,  and  shells  in  high  latitudes. 

The  absence  of  remains  of  mammalia  in  the  palaeozoic  forma- 
tions, is  at  present  a  remarkable  fact,  but  it  is  completely 
paralleled  in  the  great  modem  zoological  proyince  of  the  Pacific 
Islands. 

Baron  Ilumboldt  has  speculated  on  the  possibility  of  some  land 
being  yet  dLscoyered,  where  gigantic  lichens  and  arborescent 
mosses  may  be  the  princes  of  the  yegetable  kingdom 4  If  such 
oxist.  to  shadow  the  Palaeozoic  age,  its  appropriate  inhabitants 
woTild  be  like  the  cayem-haunting  Proteus^  and  the  Silures 
which  find  an  asylum  cyen  in  the  craters  of  the  Andes. 

What,  then,  is  it  which  has  chiefly  determined  the  character 
of  the  present  zoological  proyinces  ?  What  law,  more  powerful 
than  climate,  more  influential  than  soil,  and  food,  and  shelter  ; 

•  In  a  fn]<*T  read  bof^ffe  the  British  Association,  on  the  subject  of  the  great  extinct 
winjiloss  binl*  of  New  Zealand,  Profeaaor  Owen  TOggestcd  the  notion  of  land  having 
teen  jrftjpagatcd  like  a  wave  throughout  the  vaat  interval  between  Connecticut  and  N?w 
Z<^and,  since  the  Triasaic  period. 

t  S<«f  al)io  the  Bev.  J.  a.  Cumm/ng's  "lale  of  Man  "  (1849),  p  89. 

/  V/emf  of  yatnre,  p.  221.    Bobn*3  ed,  | 
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Becent  Fossil. 


Nacleobraachlata 55 

Pteropoda 85 

Brachiopoda 102 

Conchifera 4.295 
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90,602       18,668 


r    TEtE    MOLLCBOi. 


CHAPTER  rV. 

OS  COLLEOTIXO  SHKLLS. 


Tlio  oircumBtaneeB  under  whicli  shells  are  found  is  a  subject 
BO  intimately  connected  with  the  methods  of  oollectiiig  tieni,  as 
to  make  it  undesirable  lo  treat  of  them  separately. 

Naturalists  distinguish  between  tie  kabiiaU,  or  geographical 
loculitiea  of  species,  and  tlio  stations  or  circumBtances  in  whiot 
they  are  found :  to  the  latter  subject  only  slight  allusion  hu 
been  hitherto  made  {p.  ')■ 

Lnml-sMIs  aro  most  abundant  on  calcareous  soils  (p,  29),  and 
in  -wuTui  and  moist  climates.  Thts  British  species  are  collected 
with  advantage  in  autumn,  when  full-gTOWU,  and  ehoviiig 
Ihemsolves  freely  in  the  dews  of  morning  and  evening.  Somn 
species,  like  Caltmus  acutiis,  are  found  only  near  the  sea;  Bulimiia 
LaMameniia  ascenda  beeth  trees  on  the  Cballc  downs  andCota- 
wolds;    Papa  Jtinip/^i  and  Helix  umbiltcatn  occur  ehiefty  on 
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The  fbllowing  are  examples  of  the  elevations  at  wliioh  land* 
uaik  haie  been  found.    Q>p.  289,  294.) 

Helix  pomatia,  SAX)  feeU-Alps.  (JefBreys.) 
M     nipefltriB,  i;90O— 6,000  ft. 
«    tmrnteUa,  OooM,  2,000-^,000  ft  Taheitl. 
BoUnraB  tUmz,  7,000  ft    India.    (Benaon.) 

„       nirioola  and  oraatoa,  14/)00  ft        » 

„       Lamarddanna,  8,000  ft.  New  Granada. 
Acbatinalatebricola,  4—7,000  ft    Landour. 
Pupa  HaDeriana,  1.90O— S«600  It    Alps. 

„    tantilla,  3,000  ft    TUidti. 
OaniiUaldMa,  6,500  ft    Mtlda. 
Vitrina  glacinHi,  Fbrbaa,  8,000  ft   Monte  Bosa. 

n     annolaria,  2,000— 8,000 ft  Burgoa.  (M* Andrew.) 

«     Teneriifii,  2,000-6,310  ft    Madeira. 
Helidna  ocddentalia,  Goilding,  3,000  ft    St  Vincent's. 
(LinuuBa  Hookeri,  18,000  ft    Tliibet) 

Tlie  land-snails  of  warm  and  dry  regions  remain  dormant  for 
long  peiiods  (p.  14),  and  require  no  attention  for  many  months 
after  being  collected.  * 

Fmhwater  shells  are  collected  with  an  insect  net  or  *'  landing 
net "  of  strength  suited  to  the  work  of  raising  masses  of  weed. 
The  strongly  rooted  flags  and  rushes  may  bo  puUod  up  with  a 
boat-book ;  and  OydadeSy  as  well  as  univalvos,  may  bo  obtained 
by  shaking  aquatic  plants  over  the  net.  For  getting  up  the 
pearl  mussels,  the  most  efficient  instrument  is  a  tin  bowl,  per- 
forated like  a  sieve,  and  fitted  on  the  end  of  a  staff,  or  jointed 
rod.    (Pickering.) 

In  some  situations  the  fresh- water  shells  are  all  much  eroded 
(p.  33,),  or  coated  with  a  ferruginous  deposit.  It  may  bo 
desirable  to  find  out  the  localities  whore  the  specimens  are 
in  best  condition  before  collecting  extensively.  The  opercula 
shoold  always  be  preserved  with  the  shells  to  which  they 
belong ;  those  of  the  Cydostomidee  and  MelaniacUe  are  particu- 
larly interesting. 

lie  AuriculicUB  are  especially  met  with  in  damp  places  by  the 
«a;  in  mangrove-swamps,  and  creeks  and  river-banks  where 
the  water  becomes  brackish.  Amphibola  and  Assiminea  are 
found  in  salt-marshes,  Siphonaria  and  Peronia  on  the  shore, 
between  tide-marks. 

Colkding  Sea- shells. — ^The  following  remarks  are  from  the  pen 

*  Land  and  fresh-water  snails  may  be  killed  instantaneoosly  with  boiling  water,  if  a 
fev  ire  done  at  a  time ;  and  cooled  by  removal  to  cold  water.  Ever)-  collector  finds 
cipedMots  for  removing  the  animala  more  or  leas  completely  from  their  8he\l&  \  Uvqc« 
•^4  J^^  dgmtUia,  ntin  beyond  the  reach  of  a  bent  phi  may  be  dnrvme^  \xv  vt^^^ 
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of  an  experienced  conehologist,  Mr.  W.  J.  Brodarip : — "  VFlion 
the  tido  is  at  tbo  lowc^it,  the  collector  shoiild  wodo  among  the 
rncks  and  pools  ne.ii  the  ehore,  and  search  under  oyerhanging 
ledges  of  rock  as  far  aa  hia  arms  can  readi.  An  iron  rake, 
with  long  clo3c-!;i!t  teeth,  will  be  a  usefiil  impleiiioiit  on  audi 
occiisious.  He  should  turn  OTer  all  loose  BUmSB  and  growing 
iieii-wccda.  takiu^  euro  to  protect  hia  hands  with  gloros,  and  lii^ 
feet  with>>hocanndstockings,^;ainst  the  sharp  epinee  of  Echini, 
the  back-Hiis  of  nting-£shos,  and  the  etinga  of  Meduta.  In 
detaching  chiton!)  and  limpets,  which  are  all  to  be  sought  for 
im  roeky  coast:',  the  tp<ifnla  or  case-knife  will  prove  a  valuable 
assistant.  Those  who  have  paid  particular  attention  to  pre- 
serving chitons  havo  found  it  necessary  to  suffer  them  to  dia 
under  pressure  between  two  boards.  Ormcra  [Haliotides)  may 
be  removed  from  iho  rocks  to  which  they  adhere  by  throwing  a 
'ittlo  warm  water  over  them,  and  then  giving  them  a  Bhurji 
piiffh  with  tho  foot  sideways,  when  mare  violence  would  be  of 
no  aviiil  n-ilhout  injuring  the  shell.  Boiled  mMreporcs  and  Ioom) 
frugnieiits  of  rock  should  bo  turned  over ;  cowries  and  other 
pjiell-lisb  frei^uently  harbour  under  them.  Xuinbersi.f  shell- 
fish tiro  generally  to  bo  fuund  about  coral-reefs."  In  coral  regioL-s 
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eaptnred  aliye,  its  movements  shonld  be  watched  in  a  Tassel  of 
sea-irater,  to  see  irheiher  it  has  the  power  of  rising  and  sinking 
at  will ;  its  mode  of  swimming,  and  position  during  these  moyo- 
ments,  and  when  at  rest.  The  chambered  shell  should  bo  opened 
under  water,  to  ascertain  if  it  contain  a  gas,  the  nature  of  wh*£h 
ehoold,  if  possible,  bo  made  out.  The  pearly  nautilus  requires 
the  same  obseryations,  which  would  bo  attended  with  more 
predflion  and  feuality  from  its  larger  size."    (Owen.)* 

The  towing-net  used  by  Mr.  McGilliyray  "  consisted  of  a  bag 
of  hunting  (used  for  flags)  2  feet  deop,  the  mouth  of  which  was 
sewn  round  a  wooden  hoop  14  inches  in  diameter ;  three  pieces 
of  cozd,  1^  foot  long,  were  secured  to  the  hoop  at  equal  intor- 
Tals  and  had  their  ends  tied  together.  When  in  use,  the  net 
was  towed  astern,  dear  of  the  ship's  woke,  by  a  stout  cord 
secured  to  one  of  the  quarter-boats,  or  held  in  the  hand.  The 
scope  of  the  line  required  was  regulated  by  the  speed  of  the  vessel 
at  the  time,  and  the  amoimt  of  strain  caused  by  the  partially 
submerged  net."  f 

Trawling, — Mr.  John  W.  Woodall,of  Scarbro',  has  kindly  fiir- 


f 


/•9- 


Fg.  M.  A  Trawl-nct,    A.  Side  Tiew ;  B.  Net  in  op  ration ;  C.  Plan. 

niffhofl  the  following  sketches  and  particulars : — **  B,  Fig.  32,  is 
inteiidod  to  represent  a  trawl-net  at  work  on  the  bottom  of  the  Eca 

«  AdminJfjr  Uaaaal  of  ScientiAc  Inquiry.  Svo.Limd.  \M&. 
f  Voyage  of  H.3L8.  Jiait/muike,  TOl  L  p.  27. 
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Tho  sido  frames  aro  of  iron,  the  upper  beam  of  wood,  and  Ute  Iffwar 
edge  of  the  net  is  kept  down  to  Qk  gromid  by  meanB  of  a  chain, 
irhiph  is  woldod  or  wrapped  round  with  old  rope.  The  beam  is 
generally  from  40  to  M  foot  in  length,  and  about  8  inches  square. 
Tho  net  is  about  30  yards  in  depth,  and  has  a  conplo  of  pookets 
inside.  Tho  end  is  untied  when  tho  net  is  hauled  on  board  for 
Iho  purpose  of  taking  the  fish  out.  These  nets  can  only  bo 
worked  where  tho  bottom  of  tho  eoa  is  free  from  rocks.  They 
are  used  by  bonis  of  35  to  60  tons,  manned  by  crews  of  from  four 
to  six  men  and  two  t  e  three  or  four  boys.  In  the  Ticinity  of 
Pcarbro'lhey  fishbelweon  the  shoro-reefa  and  the  off  rock,  which 
i^4  io  10  milcA  from  Inud ;  the  bottom  is  Band  or  clay,  with  4  to  15 
laihoia  w.^tor  on  the  land  side,  and  17  to  25  fathoms  on  the  off 
i^ide."  Immense  quantities  of  Crustacea  and  shell-fish  are  taken 
with  the  trawl,  as  well  as  grouud-fish. 

K'ilk-nels. — On  tho  flat,  sandy  coast  of  Kent  and  Snssex,  the 
m.ickerol-tisbcry  is  ]>urEued  by  setting  up  stakes  10  or  IS  feet 
high,  at  dititonees  of  10  feet  apart,  in  lines  running  outwards 
from  tho  shoro  at  high-water,  to  low-water  ni?ap  tidoj,  where 
they  aro  turned  in  tho  dircclioii  of  the  tide.  To  these 
stakes  nols  are  altached,  and  leaded,  which  remain  as  long  or 
the  Rf-h  are  on  Iho  coa°t.     Cutllo-fish  aro  freguoully  taken  h 
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fiihories  are  bo  mdely  made  as  to  injure  the  more  delicate 
marine  Miimalw,  and  mSer  all  the  minute  things  to  eacnpe.  It 
is  Qierefore  neceasary  to  have  inatmrneuts  epeoallf  adapted  foi 
the  natoralist's  work. 


ng.  33.  PUn  of  Um  FnuMWoA  < 

Fig.  33  ia  a  plan,  and  Fig.  34  a  eide- 
yiew,  of  a  email  dredge,  belonging  to  Wt. 
J.  S.  Boworbank,  and  suited  for  such 
work  aa  a  private  collector  might  do  on 
the  English  conat.  It  ia  made  of  wrought 
iron,  with  morable  joints,  so  aa  to  fold 
up  andcairyinthe  haud.  The  bag  attached 
to  tho  dredge  is  formed  of  two  pieces  of 
raw  hide  {h,  h),  connected  at  the  enda 
and  bottom  by  net  (n)  made  of  cod-line, 
to  allow  the  water  to  escape;  and  ia 
festened  to  the  friioaj^th  copper.. wire, 
through  tho  eyelet-holes.  "TThe  towing- 
rope  ia  attached  to  the  rings  (r,  r),  and 
when  thrown  overboard  it  scrapes  with 
one  or  other  of  the  cutting  edges  (e,  e). 
The  opening  ia  made  narrow,  to  prevent 
tho  admission  of  largo  and  heavy  stones. 

Drtdijing  fihould  not  bo  attomptod  in  a 
ToiL-ing-bval,   unless   near    the    shore,    in 
ETOOoth  wafer,  and  with  a  depth  not  ex-   j 
e«ediag    5    or    10    fathoms.     It  may  bov 
managed  in  a  light  boat  by  two  persons ; 
one  rowing,  tho  other  holding  tho  rope  of 
the  dredge  which  is  passed  overboard  ni 
tho  etom. 

The  whelk  and  oyster-dredgers  employ 
a  docked  sailing-veasel,  and  work  aeveral  *■».«■ 

Aieiffos  shnulianoawily,  each  requiring  a  pOTBOQ  to  ffifiiaga  V 
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Tho  drt-J!^  arc  put  orerboaid  on  tlie  weather-aide,  ttiid  tKe 
rii]p''S  made  tist  to  a  bulwark  or  thwart;  each  dredger  holds 
thr;  roi>?  in  his  hand.  aAer  giring  it  a  single  turn  mimd  a  thwart 
or  '' l>clnying  pin."  to  regulate  the  Btmin  by  means  of  tho 
(ipiiro  lino.  WTi'.n  a  sufficient  distance  has  been  traTersed,  or 
the  ropes  slrain  mth  the  weight  of  mud  and  Btoncs,  the  TOBSel 
is  brought  to,  and  the  dredges  hauled  up  and  emptied.* 

The  hnf/lh  of  line  reqnired  is  about  double  the  depth  of  the 
water.  If  the  lino  la  too  short,  tho  dj-edge  will  only  Bkim  the 
bottom ;  if  too  long,  it  will  be  in  danger  of  getting  fast.  When 
the  bottom  is  loose  sand  or  soft  mud,  tho  line  must  be  short- 
ened, or  the  vessel  hare  more  way,  or  else  the  dredge  will  be 
apt  fo  got  buried, 

Tho  sirenyth  n/  the  line  onght  to  be  sufficient  to  anchor  tils 
vessel  in  smooth  water, — though  not,  of  oooiae,  when  there  is 
much  way  on  her, — so  that  if  the  dredge  gets  foul  it  is  necessary 
to  lot  out  tho  Rparo  lino  and  relieve  the  strain  while  the  vessel 
is  brought  round.  The  dredge  will  then  usually  capsize,  and 
may  bo  hauled  up. 

If  tho  bottom  is  at  all  rocky,  a  small  strong  drodge  is  bo=t. 
Tho  lino  must  bo  shortened,  and  some  additional  precautions 
may  bo  tjken,  such  hs  l'iiMleiii7ig  tho  rupo  X<>  '.nio  ring  of  iho 
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in  calm  wetfther,  with  a  light  breeze.  The  yacht  is  brought  to 
the  wind  (by  putting  up  the  helm),  the  foresheet  hjd'xL  to 
rindward,  mainsail  hauled  up,  and  mizen  taken  in;  the  gafif 
topsail  also  hauled  up;  she  then  drifts  to  leeward,  aod  the 
dredge  is  thrown  overboard  to  windward,  with  the  line  made 
&st  amidships ;  the  spare  line  being  coiled  up  so  as  to  be  giyen 
out  readily.  When  the  dredge  is  to  be  haxUed  in,  thoy  rope  is 
passed  through  a  movable  block,  fixed  to  the  shrouds,  and  the 
whole  strengUi  of  the  crew  (fifteen  hands)  called  into  requisition, 
if  necessary.  When  the  depth  does  not  exceed  50  fathoms,  the 
boat,  with  three  men  and  the  two  dredgers,  is  used. 

If  the  dredge  gets  fouled,  the  rope  is  passed  into  the  boat, 
brought  over  the  dredge,  and  hauled  up.  In  very  deep  water 
(loO  iiithoms)  the  line  is  carried  forward  and  made  fast  to  the 
bows,  and  the  yacht  itself  hauled  up  till  right  over  the  dredge, 
which  is  then  recovered  without  difficulty. 

The  contents  of  the  dredge  are  washed,  and  sifted  with  two 
sieves,  one  "  J-inch,"  the  other  very  fine.  They  are  made  of 
copper  unre,  and  one  fits  into  the  other.  The  dredge  is  emptied 
into  the  coarse  sieve  and  washed  in  the  sea  from  the  boat,  or  if 
in  the  yacht,  they  are  placed  in  an  iron  frame,  over  the  side 
of  the  vessel,  and  buckets  of  water  poured  on.  The  sediment 
retained  in  the  fine  sieve  may  be  dried  and  examined  at  leisure, 
for  minute  shells. 

The  following  **drodging-papers,"  kept  on  the  plan  recom- 
mended by  Professor  E.  Forbes,  have  been  selected  by  Mr. 
Barrett,  to  illustrate  the  kind  of  shells  found  at  various  zones 
of  depth. 

The  shell-fish  obtained  by  dredging  should  be  at  once  boiled, 
and  the  animaLs  removed,  unless  wanted  for  examination  (p.  153). 
The  bivalves  gape,  and  require  to  be  tied  with  cotton;  the 
opercula  of  the  univalves  should  be  secured  in  their  apertures 
with  wool.  The  small  univalves  may  be  put  up  in  spirit,  or 
ghjcerinej  to  save  time.  In  warm  climates  the  flies  and  auts 
assist  in  removing  any  remains  of  the  animals  left  in  spiral 
fihells,  and  chloride  of  lim^  may  bo  necessary  to  deodorise  them. 
M.  Petit  do  la  Saussaye  has  given  very  full  instructions  for 
collecting  and  preserving  shells,  in  the  Journal  de  Conchyliologie 
for  18.50,  p.  216,  and  1851,  pp.  102,  226. 

It  is  stated  that  both  the  form  and  colour  of  molluscous 
animals  may  be  preserved  in  a  saturated  solution  of  hydro- 
chlorate  o/amTnonia  (10  parts)  and  corrosive  sublimate  (1  part 
—first  dissolved  in  alcohol),  but  the  preparation  is  cx^onsivo 
and  dangerous. 
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DQEDGINQ  PAPERS,  AND  EEC0ED8  OF  EESEAEOHES 

ON  THE  COAST  OF  NORWAY. 

Bt  R.  McAsbrew,  Esq.,  inn  LrOAB  Babbstt,  Esa.,  F.O.B. 
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„     nmilifl 
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•  ••        •  • 


•  ■•       •••        ••• 
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VI; 

,    July  20th,  1865. 

North  of  Bolphioe  (Fhunaiken). 

lao  to  180  fathoma. 
,    Halfamile. 

Sand. 
.    Two. 


^fprioalslandica 

[■ecra  cfupidata    

{«<Ucaudata 

YoWialucida 

i^ecten  Islandicua 

ti     similis 

f'c*  pectuiiculoid«s  ... 
^jU'losmya  pri^inatica... 
Cpirtodon  flexu(«U9     ... 

Mutra  eUijjtifa     

C*nlium  f&>»ciatum 

M      ftuecitum. 

AJtirte  Bulcat.i      

Aihjniia  ephippium 

n      nigra. ... 

Terebratola  cranium    ... 
^ynchonella  p^ittacea... 

DentoLom  entale 

PonctureUa  noachina   ... 
I^pcta  coeca  ...    ...    ... 

morotoma  niTaUi ..    ... 


•  •• 


■  •• 

•  •• 
•• 

••• 

•  •• 


••• 

•  •• 

•  •• 
•«• 


•  •• 


•  •• 

•  •• 


0 

0 
0 

1 

0 
0 

1 

0 
0 
0 
0 
0 

1 

Many. 

9 

0 

8 

1 
Many. 
Many. 

S 

J 

n  2 


s 
r 

9 

y 

Many. 

0 
1 
1 

% 

3 

0 

0 

Many. 

0 

a 

Many. 
0 
0 

s 


SoialL 
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.   Off  lbs  Idud  ol  An6o  (^amalkcD^ 


Oround. 

Hal. 

Keiera  ciurhUU    

K^uKUSi"'."'^.  :.'.■  :;:  ::: 

YoiJwlB.'id. 

ModinJn  pliMuoliiii      

■ 
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Kmnbcr 

Kofflber 

Spedes, 

of  tiving 

of  dead 

Obserratiaii. 

qwdniMis. 

qwdmeas. 

Anemia  lincta 

•«• 

••• 

•  •• 

0 

1' 

Tspet  rirginea 

•  •• 

••« 

•  •• 

0 

5* 

Teuof  Temcoaa    ... 

•  •• 

•  •• 

•  •• 

0 

6' 

Tellina  donacma   ... 

•  •• 

•  •• 

••• 

0 

1-y 

0 
0 

3* 

SjTHlofmya  alte    ... 

••• 
••• 

•  •• 
••• 

•  •• 

•  •• 

a-io* 

Lacuia  lactea 

•  •• 

•  •• 

••• 

0 

s-ss* 

«,     aqtiamon  ... 

•  •• 

•«• 

•  •• 

0 

s* 

M     rotinidata  ... 

•  •• 

•  •• 

•  •• 

0 

4* 

Cutliam  rnstictmi ... 

•  •• 

•  •• 

•  •• 

0 

1' 

A  strong  Talfi^ 

n      exigmnn ... 

•  •• 

•  •• 

•  •• 

8 

r 

Cinlits  wlcata      ... 

•  •• 

•  •• 

••• 

0 

V 

Pttdlaflcntellaris... 

•  ■« 

•  •• 

•  •• 

0 

1 

Washed  in  (rom 
shore. 

OiljptnM  Sinensis 

«•• 

•  •• 

••• 

0 

a 

BQDahjdstls  ...    .^ 

•  •• 

•  •« 

«•• 

0 

1 

Tmitdla  3  pUcata... 

•  •• 

••« 

••• 

0 

1 

T^Qcfans  camJicnlatai 

•  •• 

••• 

•  •• 

0 

4 

Cedthiam  lima 

•  •• 

•  •• 

•  •• 

0 

8 

f,       TQlgatmn 

•  •• 

•  •• 

•  •• 

12 

8 

HBrexfiatoloens    ... 

•  •• 

•  •• 

•  •• 

1 

0 

IndaikmikL 

Aplyiia  depOans    ... 

•  •• 

•  •• 

•  •• 

1 

0 

Oitnea  plicatula    ... 

•  •• 

•  •• 

•  •• 

0 

lO* 

•••        ••• 


Date 

Locality 

Depth 

Distance  from  shore 

Ground... 


«•  •        « ■ • 


•  •  s  •  •  • 


n. 

Sept.  14th,  1843 
Gi^  of  Smyrna. 
26  fathoms. 
Two  miles  and  a  half. 
Fine  brown  mud. 


Ancula  Tarcntina 

Suicin  arctic*    


3 
0 


Full  grown,  adliering 
to  each  other* 


..ate     ...    ...    ...    ...  Angnst 5th,  1841. 

Locality      Oft  ncnrthem  extremity  of  Paros. 

Depth 40  fathoms. 

Distance  from  shore ...  Three  miles  and  a  half. 

Ground Weedy. 


Pectenpusio   

•  •■ 

•  «  ■ 

5 

4- 

„     oiicrcularis 

•  •• 

•  •  • 

0 

I 

Small. 

Xocnia  marf^aritacea    ... 

•  •• 

•  » • 

0 

2' 

Cjlherea  apicalis 

•  •• 

•  •• 

0 

I' 

CutLta  squamosa 

•  •• 

•  •• 

1 

r 

Ciniiam  papillosum 

•  •  • 

■  •  « 

0 

2 

Fu8U9  fasciolaroides      ... 

•  •• 

•  •• 

1 

0 

New. 

Mur«x  brandaris    

•  •• 

•  •• 

0 

3 

Vmnetos  gigas     

•  •  • 

•  •  ■ 

0 

1 

„        comeos 

•  •• 

•  •  • 

3 

0 

New. 

IVochos  exiguu9    

•  •• 

•  •• 

8 

2 

Tvrbo  rugoeos 

•  •• 

•  «  • 

1 

0 

PleTirotranchos  sordidos 

•  •• 

•  •  • 

1 

0 

New. 

Doris  tenerrina      

#•• 

•  «  ■ 

2 

New. 

f,     gracilis  ...    •••    ... 

•  •• 

•  •• 

2 

^     coccinea      ...    ••• 

•  •• 

t«« 

1 

Ascidimn,  foor  ipeciM 

ip>idiam,  two  species 
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The  distribution  of  the  MoUu8ixi  in  Depth  has  been  inyostigated 
by  MM.  Audomn  and  Milne-Edwards,  M.  Sars,  and  Professor 
£.  Forbes.  By  these  observers  the  sea-bed  is  divided  into  four 
principal  regions : — 

1.  The  littoral  zone,  or  tract  between  tide  marks. 

2.  The  Laminarian  zone,  from  low  water  to  15  fathoms. 

3.  The  Coralline  zone,  from  15  to  50  &thoms. 

4.  The  deep-sea  coral  zone,  50  to  100  &thoms  or  more. 

1.  The  Littoral  zone  depends  for  its  depth  on  the  rise  and  fall 

of  the  tide,  and  for  its  extent  on  the  form  of  the  shore.    The 

shells  of  this  zone  are  more  limited  in  their  range  than  those 

which  are  protected  from  the  vicissitudes  of  climate  by  living 

at  some  depth  in  the  sea.*    In  Europe  the  characteristic  genera 

of  rocky  shores  are  Littorina^  Patella^  and  Purpura ;  of  sandy 

beaches,  Cardium,  Tellina,   Solen;    gravelly  shores,  Mytilue; 

and  on  muddy  shores,  Lutraria  and  Pulkutra,    On  rocky  coasts 

are  also  found  many  species  of  ffaliotie^  SipTumaria,  FiesurdUiy 

and  Trochus ;  they  occur  at  various  levels,  some  only  at  the 

high- water  line,  others  in  a  middle  zone,  or  at  the  verge  of 

low-water.     Ci/prcea  and  Conus  shelter  under  coral-blocks,  and 

CerithiuTrif  Terehra,  Natica,  and  Pyramidetta  bury  in  sand  at  low 

water,  but  may  be  found  by  tracing  the  marks  of  their  long 

barrows.     (Macgillivray.) 

2.  Laminarian  zone. — In  this  region,  when  rocky,  the  tangle 
(Laminaria)  and  other  sea- weeds  form  miniature  forests,  the 
resort  of  the  vegetable  feeding  mollusks — Lacuna^  Rissoa^  Nacella, 
Trochus,  Aplysia,  and  various  Nudibranchiata,  On  soft  sea-beds 
bivalves  abound  and  form  the  prey  of  Buccinum,  Naasa,  and  Natica. 
From  low-water  to  the  depth  of  one  or  two  fathoms  on  muddy 
and  sandy  shores,  there  are  often  great  meadows  of  grass-wrack 
(Zostera)  which  afford  shelter  to  numerous  shell-fish,  and  are 
tho  haunt  of  the  cuttle-fish  and  calamary.  In  tropical  seas,  the 
roof-building  corals  often  take  the  place  of  sea-weeds,  and 
extend  their  operations  to  a  depth  of  about  25  fathoms.  They 
rover  tho  bottom  with  living  verdure,  on  which  many  of  the 
caniivorous  mollusks  feed,  while  some,  like  Ovulum  and  Purpura, 
browse  on  tho  flexible  Gorgonice,  To  this  zone  belong  the 
(•ystor-banks  of  our  seas,  and  the  pearl-fisheries  of  the  south ; 
it  is  richer  than  any  other  in  animal  life,  and  affords  tho  most 
highly  coloured  shells. 

JVjme  of  tbe  littoral  ihells,  like  Purpura  lapUlun  and  Uttonna  rudU,  hATe  no 
L«e-i«immiiig  larral  condition,  bnt  commence  life  as  crawlers,  with  a  weU-deyeloped 
ihell.    Their  habits  are  slqggisb,  and  tnea  dlAision  by  oidinary  iiiiMXi&  tuoiX  \a 
•xieedinir'j'  tJow. 
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3.  Cor^Uint  zone. — In  coril)«Ti)  «as  the  belt  of  aut-weed  that 
fringes  the  coa^t  is  succeeded  bj  n  xoae  where  homj  Eoophytea 
aboimd,  and  tho  chief  Tegetable  growth  ooBsjets  of  Htdlipon^ 
which  covers  rocks  and  aLeWa  with  its  stonjr-Iookiiig  incrust*- 
tioQs.  Thifl  zona  eztenda  from  15  or  23,  to  35  or  60  fttthomi, 
and  IB  inhnbitod  by  many  of  the  predacioos  genera — £i(OC«'nitm, 
Fatal.  PUuTOUinta,  Xalica,  Aporrhau,  Philint,  Vtttdina  ;  and  by 
yegetablo  foedera,  each  a£  Ftuurrila,  Emargiaala,  PilroptU, 
Eulima,  and  Cheninil^a,  The  greet  bonki  of  ecollope  belong 
to  tho  shallower  part  of  thie  rogion,  and  maay  bivalves  of  tho 
genera  Liina,  Arm.,  Naatli,  AiCarU,  Frntw,  Artmit,  and  Cvrlmiii. 

4.  Dttp-sea  Coral-zone.— Fttym  SO  to  100  fathonii  the  Kalliport 
still  abounds,  and  sroall  branching  corals  to  which  the  Tav- 
br^tula  adhere.  In  northern  seas  the  largest  cocab  (Orulina 
and  Pnnino'i)  are  found  in  this  zone,  and  shells  aro  relativdy 
moro  itbundant,  owing  tj>  the  uniformity  of  temperature  &t  the^^ 
depths.  Those  deep-water  ^olla  are  mostly  small  and  destit 
of  bright  colours;  hut  interesting  from  Ihecircamstancesuudtf 
which  they  are  found,  their  wide  range,  and  high  antiquity. 
Amongst  the  characteristic  genera  ore  Crania,  Thdis,  Nfuera, 
Crt/ptodon,  Yoldia,  Dfnfaliiim,  and  Sciieuretln.  In  tho  mud 
brought  up  from  deep  water  may  be  oRen  found  the  shells  of 
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me  FamopcdBi  Norvegiea  axe  swallowed,  and  ejected  again  wiih 
ended  sozfiMes.  TbB  haddock  awallows  ahella  still  more  indis- 
eriminmtelyy  and  Mr.  M' Andrew  baa  Iband  great  numbers  of 
me  Ptetena  in  tiiem,  bat  generally  spoiled.  The  cat-fish  and 
ikafte  break  up  fhe  sfarcmgest  sheU-fiieSi  with  their  teeth-— account- 
ing to  the  many  angcdar  fragments  met  with  in  the  dredge, 
ini  in  recent  deposits. 

The  IbQowing  axe  examples  of  shells  obtained  from  great 
6pttia: — 


(VAadmr.) 


O^ikiOtpe.    (Bdcber.) 

Bwimiif  clstimtiiiii 

TflhtflithMabgrMlooU  

hamaAm  Belcberi 


(FocbM.) 

LiTing. 

▼ftreA  •— 100 

...  100 


Aqiiflpt  deooOate 


.«..»»■»»»■»»«...• 


93 


186 
1S2 

lao 


De«L 
S50 
110 
160 


JEgtoM,  (ForiMi.) 

Living.  Dead. 

Mures  tagimitiif 160 

Fame  mnricatiii 80—06  160 

KMaaintemMdia. 46—186 

CeritUamUnia. 8—80  liO 

Ghenuiitiia  fiMdato  ...  110—160 

BaUma  dietoite  68^140 

Scalariafadtenlca  110 

BiaaMretkndata 66  186 

Trochns  exaspentns  ...  10—105  166 

SdaemeUa  plicata  70—160 

Acmea  anicotor  60— 1C6  160 

DentalLim  qainqaangnlare  160—280 

Buna  ntricnliu 40— UO 

Spoodylai  OuasoDii    ...         106 

Pecten  Hoskyiuii      ....  186—900 

Area  imbricata 90—230 

Necra  cuspidata 12—186 

Thetia  anadnddea  40—160 

Kellia  abyiaicola 70-180  200 

Syndoemya  prof imdlisiina  80—186 


Pmerving  moUuscoui  cmimaU/or  examintUion, 

When  shell-fiah  are  killed  by  sadden  immersion  in  hot  water 
cr  strong  spirit,  great  and  imequal  contraction  is  cansod,  dis- 
torting the  mnscnlar  parts  and  rapturing  the  membranes. 

Experiments  haye  yet  to  be  made  for  the  discoyery  of  means 
vliaeby  these  and  other  marine  am'Tnals  may  be  paralysed  and 
Uled,  without  altering  the  ordinary  condition  of  their  organs.* 

Ohfoarine  is  the  best  medium  to  preserving  such  objects  as 
flw  mdyalye  eheU-fish,  intended  for  the  examination  of  their 

*TheWttle-atan(C(pAaoeoaia)araldlIedbyiiiddeninmiex«!mi  and 

fttleCn&r  maj  be  ftngifled  by  adding  freeb-water  drop  by  drop  until  they  lose  the 
IMVflf  miMtaag  tbair  teotadea.   Bnt  the  bimlref  (aoch  as  FkoUu)  iax$\i^\ffi^\!Bi 
j^wmtrUnih0irralf9§iUlottwUb  iadpleat  deoonqmeltion,  and  y«l  the  moacvSAX 
"""        '  OafriajftiMU^^ratf  eoatmet  itowlyaiid  ccmj^eUky, nUcn  ;flafi«^Na 

US 
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lingual  i(!oili ;  for  if  pat  up  in  strong  spirit  Qiey  become  so 
Ikard  that  it  is  almostimpoembletoinakegoiDdpFapaifttions&oin 
them,  and  in  weak  spirit  Uiey  will  not  keep  for  an^  length  of 

Akohol. — Tho  cheapest  alcohol  for  preeerring  natural  history 
objects,  at  homo,  is  sold  as  "  metliylated  epirit;"  it  contains  ten 
per  cent,  of  ordinary  wood  spirit,  and  being  undrinkable,  is  free 
of  duty,  ^licn  many  epecimens  are  put  up  together  the  spirit 
becomes  much  diluted,  and  should  be  changed.  Tho  soft  tiwnes 
of  bivalvcK,  and  spiral  bodies  of  the  uniTolves  soon  decompoae 
in  M'cuk  b'pii'it.  But  for  permanent  use,  in  hfneenme,  proof 
spirit  may  bo  diluted  with  an  equal  bulk  of  water.  Cotton  wool 
may  bo  put  with  the  specimens  in  spirit,  espectalljr  wiUi  cnttle- 
flsh,  lo  preserro  fhom  from  distortion  by  pressure. 

Goodbye  eohdian  is  prepared  by  dissolving  ^  lb.  of  bajr  salt, 
20  grains  of  arsenioua  acid,  or  white  oxide  of  arsenic,  and  8 
groins  of  corrosive  sublimate,  in  1  quart  of  boiling  rain-w«ter. 

BaTnfVi  tohilion  (chloride  of  zinc),  largely  diluted,  is  now 
used  at  tho  British  Museum  for  the  preservation  of  fishes  and 
other  objects,  in  glass  jars.  It  has  several  advantages  o 
npirit;  beinj;  iindrinkablo,  and  not  inflnminable.  and  the  c 
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Ghapteb  L 

CfLASS  I.-CEPHA.LOPODA. 

The  cephalopoda  are  represented  by  the  common  squid,  the 

nautilns,  and  the  ammonite ;  forms  with  which  most  of  ns  are 

more  or  less  familiar.    They  possess  a  more  complicated  stmc- 

tore  than  any  other  group  of  the  mollnsca ;  but  in  this  respect 

they  are  much  inferior  to  the  yertobrate  animals,  in  whom 

the  setting  apart  of  particular  organs  for  the  performance  of 

distinct  functions  is  deyeloped  to  so  high  a  degree.    We  cannot 

trace  a  series  of  gradational  forms  between  the  highest  cepha- 

lopod  and  the  lowest  yertebrate ;  but  we  can  descend  from  the 

more  to  the  less  specialised  forms  of  moUusca,  which  ultimately 

merge  in  one  direction  in  such  creatures  as  Fasciolay  among 

entozoa;    and  in  another  direction,  to  forms  like  Voriicella, 

throng^    the  intermediate    genera  —  PediceUina,  among   the 

Bryozoa,  and  Perophora  among  the  Ascidians.     It  is  conse- 

qaently  much  easier  to  define  the  higher   than   the   lower 

boundaries  of  a  great  primary  group.    The  points  of  analogy 

between  the  cephalopods  and  the  yertebrates  are  the  internal 

skeleton,  the  similarity  in  the  form  of  the  blood  coi'puscles,  and 

in  the  capillary  structure  of  the  portion  of  the  circulatory 

system  situated  between  the  arteries  and  yeins. 

The  cephalopods  moye  partly  by  means  of  a  series  of  long 
muscular  arms  arranged  round  the  mouth,  partly  by  means  of 
fins,  or  flaps,  attached  on  each  side  of  the  body,  and  partly  by 
the  forcible  expulsion  of  water  through  a  tube  Or  siphon. 

Unlike  most  of  the  molluscay  they  are  symmetrical  animals, 
jiaying  their  right  and  left  sides  equally  deyeloped.  Their  shell 
is  usually  straight,  or  coiled  in  a  yertical  plane.  The  nautilus 
^nd  argonaut  alone  (of  the  liying  tribes)  haye  external  shi^lU  ; 
tbo  rest  are  termed  *'  naked  ceplialopods,"  becaufie  ike  «\vd\^\s^ 
'^ienm],    Hbe^  haye  powerful  jaws^  acting  Y0Ttically,"\3^^  ^^ 
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mnndiblcs  of  bird.^.  The  tongue  is  large  and  flanhy;  paiioftti 
Burfneo  ia  sentient,  whilst  the  rest  is  armed  with  recarred  spines; 
their  eyes  arc  large,  and  placed  on  the  sidss  of  the  head.  Inall 
probabililT  they  possess  the  faculty  both  of  ameUing  and  heoring. 
AH  are  cn'mivoroua,  and  live  in  the  sea. 

The  nervous  S3^teta  ia  more  conc«itrated  than  in  the  other 
moUmca,  and  the  brain  is  protected  bya  cartilage.  Therespin- 
tory  organs  consist  of  two  or  four  plume-like  gjlls,  placed 
Eymmotrieally  on  the  sidea  of  the  body,  in  a  large  bnnchial 
cavity,  opening  forwards  on  the  under*  aide  of  the  head :  in  the 
middle  of  this  opening  is  placed  the»ipfi<mor/un»id.  Thesezca 
are  always  distinct.  The  cephalopoda  are  dirided  into  two 
ordei'd,  the  names  of  which  are  derived  from  the  ntumbor  of  tlie 

Ordek  I.— DiBKAScnUTA,  Owen. 

Aiiimitl  swimniing;  naked.  Bead  distinct.  Ei/u  sessile, 
prominent.  Mundihhs  homy  [PI.  I.,  fig.  '!).  Arnii  eight  or 
ten,  provided  with  sucker?.  Bo<lij  round  or  clonpated,  usually 
with  a  pair  of  Jtns ;   bninchiie  two,   furuir^hed   with   muscular 
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Beoetion  of  an  inky  fluid,  with  wliich  to  cloud  the  water  and 
oonoeal  retreat ;  more  perfect  organs  of  vision ;  and  superadded 
branchial  hearts,  which  render  ^e  circulation  more  vigorous. 

The  9iwiheT%  {anUia  or  acetahvla)  form  a  single  or  double  series 
cm  the  inner  surfetce  of  the  arms.  From  the  margin  of  each 
cap,  the  muscular  fibres  converge  to  the  centre,  where  they 
leave  a  circular  cavity,  occupied  by  a  soft  caruncle,  rising  £rom 
itUke  the  piston  of  a  syringe,  and  capable  of  retraction  when 
•  flkesocker  is  applied  to  any  surface.  So  perfect  is  this  mechanism 
fat  effecting  adhesion,  that  while  the  muscular  fibres  continue 
ntncted,  it  is  easier  to  tear  away  the  limb  than  to  detach  it 
from  its  hold.*  In  the  decapods,  the  base  of  the  jpt^^on  is  sur- 
loonded  by  a  homy  dentated  hoop ;  which  in  the  uncinated 
calunaries  is  folded,  and  produced  into  a  long  sharp  claw. 

The  ink-hag  (Fig.  40)  is  tough  and  fibrous,  with  a  thinsil  very 
oater  coat;  it  discharges  its  contents  through  a  duct  which 
opens  near  the  base  of  the  funnel.  The  ink  was  formerly  used 
for  writing  [Cicero),  and  in  the  preparation  of  sepia,^  and  from 
its  indestructible  nature,  is  often  found  in  a  fossil  state. 

The  skin  of  tlio  naked  cephalopods  is  remarkable  for  its 
Tariously  coloured  vesicles,  or  pigment-cells.  In  eepia  they 
are  black  and  brown ;  in  the  calamary,  yellow,  red,  and  brown ; 
aod  in  the  argonaut,  and  some  octopods,  there  are  blue  cells 
besides.  These  cells  alternately  contract  and  expand,  by  which 
the  colouring  matter  is  condensed  or  dispersed,  or  perhaps 
driyen  into  the  deeper  part  of  the  skin .  The  colour  accumulates, 
like  a  blush,  when  the  skin  is  irritated,  even  several  hours  after 
separation  from  the  body.  During  life  these  changes  are  under 
tlie  control  of  the  animcd,  and  give  it  the  power  of  changing  its 
hue,  like  the  chameleon.  In  fresh  specimens,  the  sclerotic  plates 
of  the  eyes  have  a  pearly  lustre ;  they  are  sometimes  preserved 
in  a  fossil  state. 

The  aquiferous  pores  are  situated  on  the  back  and  sides  of  the 
Iwad,  on  the  arms  {hracJiial),  or  at  their  bases  {buccal pores). 

The  mantle  is  usiially  connected  with  the  back  of  the  head  by 
abroad  {**  nuchal*')  muscular  band;  but  its  margin  is  some- 

'  "  Tlic  complex,  irritable  mechanism  of  all  these  suckers  is  under  the  complete 
<^trol  of  tiie  animal.  Mr.  Broderip  informs  me  that  he  has  attempted,  with  a  hand- 
Mt,  to  catch  an  octopus  that  was  floating  by,  with  its  long  and  flexible  arms  entwined 
i^MDid  a  fish,  which  it  was  tearing  with  its  sharp  hawk's  bill ;  it  allowed  the  net  td 
■nroach  witliin  a  short  distance  before  it  relinquished  its  prey,  when,  in  an  instant,  iX 
f^ed  its  thousand  suckers,  exploded  its  inky  ammunition,  and  rapidly  retreated, 
"Bder  corer  of  the  cloud  which  it  had  occasioned,  by  rapid  and  Tigorous  strokeft  ot  \ta 
rticnlar  web."— Oitm. 

t  lodiMo  Ink  and/^pia  are  now  made  ot  iamp-sraokc,  or  of  prepared  c\iaXQOtv\« 
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times  &oe  all  round,  and  it  ia  supported  only  by  eartQagtnoiu 
ridges,  fitting  into  corresponding  grooves,  luid  ftUoving  oon- 
eiderable  freedom  of  motion. 

Tho  cuttle-fishes  ore  genenlly  nocturnal,  or  crepuBcnlar 
animals,  concealing  themselves  during  the  day,  oi  retiring  to  a 
lower  region  of  tho  water.  They  inhabit  every  zone,  and  on 
met  with  near  tho  shore,  as  well  as  in  the  open  sea,  hundreds  of 
miles  fi-om  land.  They  attain  occaeion&lly  a  much  gi-cat«r  sin 
tian  any  other  mollusca.  MM.  Qnoy  and  Qaimard  found  a  dead 
c\itllo-fish  in  the  Atlnnttc,  under  the  equator,  which  must  have 
weighed  2  cwt.  when  perfect ;  it  was  floating  on  the  snr&ce, 
and  W09  partly  devoured  by  birds.  Banks  and  Solander  also 
met  with  one  under  similar  circumstances  in  the  Pacific,  which 
was  estimated  to  hare  measured  six  feet  in  length.  (Owwi.) 
The  arms  of  tho  octopods  ore  sometimes  two  feet  long,*  From 
their  habits,  it  is  difficult  to  capture  some  species  alive,  bat 
Ihoy  arc  frequently  obtained,  uninjured,  &om  the  stomachs  of 
dolphins  and  ofhor  cetaceans  which  prey  upon  them. 

Sectio:^  a.— Ocroi'OD.i, 
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forapaiaaitiovonn;  and  more  recenilyit  has  been  regarded 
u  the  spermatophore  by  some,  and  as  the  entire  male  animal 
by  other  natnralists,  under  the  name  of  hedocatylus.  The 
bectocotyle  of  tremociopw  is  shown  in  Fig.  3,  Fl.  I.  The  body 
is  worm-like,  with  two  rows  of  muckers  on  the  yentral  8ur£EU>e, 
and  an  OTal  appendage  at  the  posterior  end.  The  anterior  part 
of  the  back  is  fringed  with  a  double  series  of  branchial  fila- 
ments (250  on  each  side).  Between  the  filaments  are  two  rows 
of  brown  or  yiolet  apo^,  like  the  pigment  cells  of  the  iremoctopus. 
The  suckers  (40  on  each  side)  closely  resemble  those  of  the 
tmmodopuB,  in  miniature.  Between  the  suckers  are  four  or 
fife  series  of  jx)re5,  the  openings  of  minute  canals,  passing  into 
tike  interior  part  of  the  body.  There  is  an  artery  and  yein  on 
etch  side,  giving  branches  to  the  branchial  filaments,  while 
I  wire  runs  down  the  centre.  The  oval  sac  encloses  a  small  but 
Tery  long  conyoluted  tube,  ending  in  a  muscular  sao  containing 
tpmncUozca. 

The  hectocoiyle  of  the  argonaut  was  discovered  by  Chiaje,  who 
considered  it  a  parasitic  worm,  and  described  it  under  the  namo 
odrichocephaluB  acetahularis ;  it  was  again  described  by  Costa,* 
who  regarded  it  as  *'  a  spermatophore  of  singular  shape ;  "  and 
lastly  by  Dr.  Kolliker.f 

It  is  similar  in  form  to  the  others,  but  is  only  seven  lines  in 
length,  and  has  a  filiform  appendage  in  front,  six  lines  long. 
It  has  two  rows  of  alternate  suckers,  45  on  each  side ;  but  no 
hanchtce;  the  skin  contains  numerous  changeable  spots  of  red 
or  violet,  like  that  of  the  argonaut.  J  (Kolliker.) 

It  would  seem  strange  how  former  observers  could  have 
overlooked  so  marked  a  feature  as  the  metamorphosed  or  hedo- 
wtyliscd  arm  of  cuttle  fishes.  Aristotle  not  only  gives  a  clear 
description  of  the  peculiarity,  but  oven  shows  that  he  was  aware 
of  the  function  the  arm  performed.  Subsequent  writers  appear 
to  have  misunderstood  Aristotle ;  at  any  rate  they  refer  to  the 
colourless  arm  as  a  monstrosity,  or  in  some  C€ises  they  have 
used  it  as  one  of  the  distinctive  characters  of  a  species.  There 
are  numerous  instances  in  which  the  male  has  formed  one,  and 
tho  female  another  species  in  the  naturalist's  catalogue.  Now 
that  the  hcctocotylus  is  known  te  be  only  a  portion  of  tho  male, 
their  relation  is  more  clearly  seen.  They  present  an  analogous 
phenomenon  te  what  occurs  in  some  species  of  spiders,  in  which 

*  An.  8c.  Nat,  2nd  series,  7,  p.  17a. 

t  Lin.  Txviu.,  toI.  20,  pL  1,  p.  9;  aad  in  Ma  own  zootomical  Bcrichte,  "kVxqt^  Vl  \li 

flgwred. 
S  Aa,8c.  Nat.,  Tod  aeries,  vci.  16,  p.  19S. 
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certain  parts  of  the  palpi  of  the  males  are  developed  into  Bpoon- 
shapcd  organs  'n'liich  perform  the  Bune  oEBce  as  the  hecttf- 
cotylus.     Somethiag  similar  also  occnn  in  Poli/dttma. 

Madamo  rower  appears  to  hare  made  her  obeervationa  OB 
an  hoctocotTlu^  whea  she  asserted  that  the  foung  ai^pmant  hu 
no  shell.  M.  DuYcmoy  has  shown  that  the  embryo  argonaut 
has  acquired  a  »hcll  before  ithas  been  ezdnded  from  the  egg. 

The  most  important  memoir  on  the  derelopment  of  Cepha- 
lopoda is  that  by  Kolliker,*  "  The  process  of  yolk  divisioii  ia 
partial,  nnd  the  derelopment  cf  the  embryo  takes  place  vithin 
0  distinct  germinal  area,  whence  a  distinct  yolk  eao  is  fOTmed. 
This  is  proportionally  very  large  in  Srpia  (Fig.  33),  and 
Loligo,  very  small  in  Argonatiia  (Fig.  36),  and  thetefbre  iriule 
the  embryo  is  flattened  and  extended  in  the  former  genera,  in 
tho  latter  it  moro  resembles  the  embryo  of  an  ordinary  gu- 
tcropod.     BcTolopment  commences  by  the  sepazation  of  ths 
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Ulterior  ends  are  continuoTis  and  attached ;  fhe  posterior  ends 
are  at  first  free,  bnt  erentnally  uniting  they  form  the  funnel 
Pi.  The  mdimentary  gills  b  appear  between  the  qnpodium 
and  mantle.  The  alimentary  canal  is  at  first  straight;  (the 
moath  being  at  a,  the  Tent  at  b,  in  Fig.  35  a).  The  embryo 
now  grows  faster  in  a  ymical  than  in  a  longitudinal  direction, 
00  that  it  takes  on  the  cephalopodio 
finrm.  The  intestine,  as  a  consequence, 
beoomes  bent  upon  itself;  and  ^e  and 
tenor  pair  of  arms  grow  over  in  front 
of  the  head,  and  unite,  so  as  evontually 
to  throw  the  mouth  nearly  into  the 
centre  of  the  arms."  (Huxley.)  At  a 
later  period  of  development  (Fig.  35,  d), 
the  respiratory  movements  are  per- 
formed by  the  alternate  dilatation  and 
contraction  of  the  mantle ;  and  the  ink- 
bag  is  conspicuous  by  the  colour  of  its 
contents.  At  the  period  of  exclusion 
from  the  nidimental  capsule,  fine  layers 
of  the  shell  of  the  young  cuttle-fish 
haTB  been  formed;  but  except  the 
nnclcus,  which  is  calcified,  they  are 
homy  and  transparent.  The  lateral 
fins  are  broader  than  in  the  mature  animal.  The  embryo  of 
the  Argonaut,  as  described  by  KoUiker,  has  simple  conical 
anns  (1 — 4,  Fig.  36) ;  and  indications  of  the  funnel  appear  as 
a  ridge,  p,  on  each  side  of  the  body ;  v  is  the  yolk  sac ;  o  the 
position  of  the  future  mouth ;  e  the  eye ;  b  the  gill ;  and  m  the 
mantle. 


Fig.  86.  Araonavt^emhrjo 
in  me  egg. 


Family  I. — ^ABGONAunDiE. 

Dorsal  arms  (of  the  female)  webbed  at  the  extremity,  secreting 
asymmetrical  involuted  shell.  Third  left  arm  in  male  hocto- 
cotylised ;  deciduous,  colourless,  developed  in  a  sac.  Female 
polyandrous.  Mantle  supported  in  front  by  a  single  ridge  on 
tbe  funnel. 


Genus  Abgonattta,  Lin.    Argonaut,  or  paper  sailor. 

Etymology,  argonautai,  sailors  of  the  ship  Argo. 
Synonyms,  ocythoe  (Bafinesque).     Nautilus  (Aristotle  ^nd 
Pliny). 


lg-2  mastal  of  thk 

F.Tamp'f.  A.  tian?.  Soliuid.  PI.  11.,  Fig.  !.    China. 

The  ^I'U  <-f  iho  argonant  is  ttiin  and  tiAnslaceut ;  it  is  nob 
m"uM-?.l  ca  tho  ho-lr  of  the  animal,  nor  ia  it  ftttached  by  aheU- 
musclos  :  and  tho  imoccapied  hollov  of  tlifl  spin  eerres  as  ft 
rei>>ptaclo  f  t  tho  iwinaf  e  clustered  eggs.  The  shell  is  believed 
to  bo  ]io('uIijr  to  the  female.     Its  ayedal  ftmctian  ia  for  pntec- 


ti'^in  anil  incubation  of  the  pp^-  If  is  r.ot  homologons  irith 
tho  fhiiiubercil  nr  iiifornal  rudimental  shells  of  olher  ccphalo- 
pods,  but  may  be  compared  with  the  cocoon  of  the  loech,  or  the 
float  of  I-ii.llih-i.     The  arpou.iut  sits  in  its  boat  with  ita  siphoi 
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(ho  rest  is  freo  and  cofled  np.    It  has  no  enlargement  like  that 

I     of  the  Tremoctopus  (PI.  I.,  Fig.  3);   the  filiform  appendage 

pzDoecds  from  the  smaller  extremity,  and  sometimee  remains 

entangled  in  the  coloured  cjBt  near  the  base  of  the  outer  side 

of  the  Hectocotylus.    It  has  a  chain  of  nervous  ganglia  in  its 

axis. 

It  ma  the  natdilus  {primus)  of  Aristotle,  who  described  it  as 
floating  on  the  sui&ce  of  the  sea,  in  fine  weather,  and  holding 
oat  its  sail-shaped  arms  to  the  breeze.  It  does  not  use  its  arms 
as  sails,  but  it  sometimes  uses  them  as  oars  when  it  wishes  to 
progress  slowly,  while  floating  on  the  surface  of  the  sea. 

DUlribviian :  4  species  of  argonaut  are  known ;  they  inhabit 
the  open  sea  throughout  the  warmer  parts  of  the  world,  and 
are  most  active  during  the  night.  Captain  King  took  several 
from  the  stomach  of  a  dolphin  caught  upwards  of  600  leagues 
from  land. 

Fossil f  2  species,  Tertiary.  A,  hians  is  found  in  the  sub- 
apennino  tortiaries  of  Piedmont.  This  species  is  still  living  in 
the  Chinese  seas,  but  not  in  the  Mediterranean. 

Family  n. — Octopodid^. 

Arms  similar,  elongated,  united  at  the  base  by  a  web.  Shell 
represented  by  two  ^ort  styles,  encysted  in  the  substance  of 
tlie  mantle.    (Owen.) 

Octopus,  Cuvier.    Poulpo. 

Etymology,  odo,  eight,  jpotM  {jpoda),  feet. 

Synonyms,  dafopus.   (Gray.) 

Example,  0.  tubcrculatus,  BL,  PL  I.,  Figs.  1  and  2  (man 
dibles). 

Body  oval,  waiiy  or  cirrose,  without  fins ;  arms  long,  un- 
equal ;  suckers  in  two  rows ;  mantle  supported  in  front  by  the 
branchial  septum. 

The  octopods  are  the  "polypi"  of  Homer  and  Aristotle: 
they  are  solitary  animals,  frequenting  rocky  shores,  and  arc 
verj'  active  and  voracious ;  the  females  oviposit  on  sea- weeds, 
or  in  the  cavities  of  empty  shells.  In  the  markets  of  Smyrna 
and  Naples,  and  the  bazaars  of  India,  they  are  regularly  ex- 
posed for  sale.  **  Although  common  (at  St.  Jago)  in  the  pools 
of  water  left  by  the  retiring  tide,  they  are  not  very  easily  caught. 
By  means  of  their  long  arms  and  suckers  they  can  djo^^  W^Vt 
bodies  into  rarp  narrow  creyices,  and  when  thiLB  fixQ^  \^  x^* 
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quiros  great  force  to  remove  them.  At  other  tiines  they  dart 
tail  first,  with  the  rapidity  of  an.  arrow,  from  ODe  eido  of  the 
pool  to  t^e  otLor,  at  the  samo  inHtnzit  discolouring  the  vatet 
^th  a  dark  chesnut-brotm  ink.  They  also  escapo  dotectton 
by  Tarying  their  tints,  according'  to  the  nature  of  the  ground 
OTor  which  they  pass.  In  the 
dtu'kthcy  arc  slightly  phospho- 

■■-  (Dar  ■  ;-  -  - 
E.  Forbes  has  observed  that 
the  octopus,  when  resting,  coils 
its  ventral  arms  over  its  bock, 
and  BGems  to  shadow  forth  th« 
argonaut' 8  shell. 

In  the  mole  octopus,  tho  third 
right  arm  ia  moredeyeloped  than 
the  correspoiidiiig  arm  on  the 
left  side,  and  terminates  in  an 
oral-shaped  plate  (Fig.  3S,  C)i  • 
marked  with  numerous  tran»- 
ridgas,  between  which  are 
pits.  A  muscular  fold  of  sldu 
passes  from  this  plate  down  tho 
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JfMi longer  than  iliebody ;  tho  twodorsal  pairs  the  longest, 
andirebbed  half-way  up,  and  sometimes  to  the  extremities. 
Arms  not  webbed  in  male.  4  aqtuferons  (P)  openings,  two  be- 
tireen  the  eyes,  and  two  below ;  sometimes  there  are  small 
openings  on  the  sides;  iueken  in  two  rows;  third  right  arm 
liaetoootylised. 

DUtribvium,  3  species.  T.  quoyeMus,  viciaceus,  and  vdi/er. 
A&tttio  and  Mediterranean. 

PnnroGTOPUS,  D'Orb.    Finned  ootopns. 

Body  with  lateral  fins,  united  behind. 

The  only  known  species,  P.  cordi/ormU,  was  discovered  by 
lOL  Qnoy  and  Gaimard,  on  the  coast  of  New  Zealand ;  it 
ezoeedfl  3  feet  in  length 

Eledone.    (Aristotle.)    Leach. 

Tiffe^  £.  octopodia,  L. 

Sudaan  forming  a  single  series  on  each  arm ;  length  6  to  18 
iDcheB.  E,  MoBchata  emits  a  musky  smell.  Third  right  arm 
beetocotyUsed ;  permanently  attached ;  developed  froe. 

DUtributum,  2  species.  Coasts  of  Norway,  Britain,  and  tho 
Mediterranean. 

CiBBOTEiTTnis.    Eschricht.     1836. 

SynonifmB,  Sciadephorus  (Beinh  and  Prosch);  Bostrycho- 
teo^  (Ag.) 

Etymology ,  cirrus,  a  filament,  and  teuthis,  a  cuttle-fish. 

Body  with  two  transverse  fins ;  arms  united  by  a  web,  nearly 
to  fheir  tips ;  suckers  in  a  single  row,  alternating  with  cirri. 
Length  10  inches.  Colour  violet.  The  only  species  (C  Miilleriy 
Esch.)  inhabits  the  coast  of  Greenland. 

FlULONSZis,  D*Orb. 

Btymology,  philos,  an  adept  in  nexis,  swimming. 

Type,  P.  atlanticus,  D'Orb. 

Arms  free;  suckers  in  two  rows;  mantle  supported  by  two 
ridges  on  the  funnel ;  eyes  largo  and  prominent.  Total  length, 
1  to  3  inches. 

DUtribuiion,  6  species.  Atlantic  and  Mediterranean.  Gre- 
garious in  the  open  sea ;  feeding  on  floating  mollusca, 

ScJEUuaua.    I!roschel,     1857. 
^^aral,  witbont  Ens;  wider  than  tho  head;  orma  ^\iOT\. 
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iiickere  in  two  rows;  the  thiid  left  arm  aectoootyliaed  at  tbe 
Dittribution,  2  species.    Mediterranean. 

BouT.»NA,    Strp.     1858. 
Similar  to  Elodone,  but  more  gelatinous,  and  ydih.  small 

Buckers.     I  specios  living. 

Section  li. — Decapod  a. 

Anna  6.  Toiliidea  2,  elongated,  cylindrical,  witli  expanded 
ends.  tiu(!:trB  pedunculated,  armed  with  a  homy  ring.  Mouth 
Buri'ounded  by  u  buccal  membrane,  sometimes  lobed  and  fur- 
nished ts-ith  Euckcrs.  Mya  movable  in  their  orbits.  Jlody 
oblong  or  elongated,  always  provided  with  a  pair  of  fine.  Funnel 
usually  fiiruishod  with  an  internal  valve.  Oviduct  single.  Nida- 
mcnbd  <jland  largely  dereloped.  SheU  internal;  lodged  loosely 
in  the  middle  of  the  dorsal  aspect  of  the  mantle. 

The  aruiH  of  the  decapods  are  comparatively  shorter  than 
those  of  the  nctopods ;  the  dorsal  poii  is  usually  ehortost,  the 
ventral  longest.  The  ti;ntacles  originafo  within  tho  circle  of 
the  aims,  between  tho  third  and  fourth  pail's  ;  Ihey  ai-o  usually 
much  longer  than  tho  amis,  and  'n\  chiiroUutMa  are  six  times 
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The  $hell  of  the  liying  decapods  is  eiflier  a  homy  <'pen" 
{jladiua)  or  a  calcareous  **  bone"  (aqdon) ;  not  attached  to  the 
animal  by  mnsdes,  but  so  loose  as  to  Ml  out  when  the  cyst 
Trhich  contains  it  is  opened.  In  the  genus  apirula  it  is  a  delicate 
spiral  tube  divided  into  air-chambers  by  partitions  («ep<a).  In 
the  fossil  genus  Bpmdirosira  a  Hiim'lar  shell  forms  the  apex  of 
8  cuttle-bone;  in  the  fossil  conoteuthis  a  chambered  shell  is 
combined  with  a  pen;  and  the  hdemniie  unites  all  these 
modifications. 

The  decapods  chiefly  firequent  the  open  sea,  appearing  periodi- 
cally like  fl^es,  in  great  shoals,  on  the  coasts  and  banks.    (Owen, 

Faicilt  m. — TEunnDiE.    Oalahasies,  OB  Sqttids. 

Body  elongated ;  fins  short,  broad,  and  mostly  terminal. 

Shell  (gladius  or  pen)  homy,  consisting  of  three  parts, — a  shaft, 
ind  two  lateral  expansions  or  wings. 

Sub-fSamily  A.  Myopaidce,  D*Orbigny.  Eyes  covered  by  the 
kin. 

LoLiGO.    {Pliny)  Lamarck.    Calamary. 

Synonym,  teuthis  (Aristotle),  Gray. 

Type,  L.  vulgaris  (sepia  loligo,  L.).  Fig.  1.  PI.  I.,  fig.  6 
pen). 

Pen  lanceolate,  with  the  shaft  produced  in  front ;  it  is  multi- 
>lied  by  age,  several  being  found  packed  closely,  one  behind 
mother,  in  old  specimens.     (Owen.) 

Body  tapering  behind,  much  elongated  in  the  males.     Fins 
4srminal,  united,  rhombic.     Mantle  supported  by  a  cervical 
ridge,  and  by  two  grooves  in  the  base  of  the  funnel.     Suckers  in 
wo  rows,  with  homy,  dentated  hoops.     Tentacular  club  with 
bur  rows  of  suckers.     Length   (excluding  tentacles)  from  3 
jiches  to  2^  feet.    Fourth  left  arm  in  male  metamorphosed  at 
ts  extremity.     Steenstrup*  says  two  species  are  confounded 
inder  the  name  of  L.  vulgaris.    The  variety  occurring  in  the 
Atlantic,  and  not  in  the  Mediterranean,  is  a  distinct  species  (X. 
Forbesiif  Stp.).    In  it  the  fourth  left  arm  has  twenty-three  pairs 
>f  suckers  well  developed,  five  less  developed,  while  the  arm 
beyond  the  twenty-eighth  pair  is  occupied  by  forty  pairs  of 
conical  elongated  papiU&e,  which  correspond  to  forty  pairs  of 
mckors.     8teenstrup  recognises  only  seven  living  species  of 
Loligo,  all  the  others  so  called  being  only  variotiea  of  th!&^« 

*  Anrnda  of  Natural  History,  1857. 
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Tho  calamarips  ara  good  STOnmersj  they  also  cnwl,  hmi 
downwards,  on  their  oral  disk.     The  common  apociea  isosed  for 

bait,  by  fif^bcrmon,  on  the  Coraish  coast.  (Couch.)  ShoUs  haro 
been  found  in  its  stomach,  and  more  rarely  sea-weed.  (Dr. 
Johnston.)  Their  cgg-cluBt«rs  have  been  estimated  to  contain 
nearly  40,000  eggs.   (Bohadsch.)  ] 

Dhtrihnlion,  24  species,  in  all  Beas.    Norway — ^New  Zealand.    ' 

Fotsil,  1  species.     Lias. 

Sub-jaim.     Tcudoptit,  Dealongohamps,  1835. 
Ettjmology,  Uiitlm,  a  calamary,  and  <>p«i4,  like. 
Type,  T.  Bunollii,  Deal. 

Pen  like  loli'jo,  but  dilated  and  spatuUte  behind. 
FosaH,  5  species.  Upper  Lias,  Oolite;  Franco  and  Wurtemberg. 

GoNAToa,  Gray, 

Animal  aoi pen  liko  foi^  in  most  respects.     Arm*  with  foui 

scries  of  cups ;  hnlacidar  clvb  with  numerous  small  cups,  and  a 

ainglo  largo  Kessilo  cup  armed  with  a  hook  ;  funnel  yalveless. 

Dislributivn,  a  single  species  ^G.  amana,  Miillor  sp.)  is  found 

a  the  coast  of  Greouland. 
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Pen  broad,  pointed  behind;  abaft  broad,  truncated  in  {rout ; 
lateral  wings  ahorter  than  tbe  abaft. 

FosbU,  9  species.  Upper  Lias,  Wnrtemberg;  Oalyados; 
Lyme  Begis.  Several  imdescribed  species  in  the  Oxford  clay, 
Crhippenbam. 

Besides  the  pens  of  this  calamary,  the  ink-bogy  the  mnscular 
mantle,  and  the  bases  of  tbe  arms,  are  preserved  in  the  Oxford 
day.  Some  of  the  ink-bags  fonnd  in  the  Lias  are  nearly  a  foot 
in  leng^,  and  are  invested  with  a  brilliant  nacreous  layer ;  th^ 
ink  forms  excellent  upia.  It  is  difficult  to  understand  how 
these  were  preserved,  as  the  recent  calamaries  "  spill  their  ink" 
on  the  slightest  alarm.  (Buckland.)  This  genus  may  probably 
turn  out  to  belong  to  the  BelemnitidsB. 

Leptotextthis,  Meyer. 

Etymology y  LepU>$y  thin,  and  teMU, 
Type,  L.  gigas,  Meyer,  Oxford  clay,  Solenbofen. 
Fen  very  broad  and  rounded  in  £ront,  pointed  behind ;  with 
obscure  diverging  ribs. 

Cbanchu,  Leach,  1817. 

Named  in  honour  of  Mr.  J.  Cranch,  naturalist  to  the  Congo 
expedition. 

Synonymy  Owenia,  Prosch. 

Typey  0.  scabra,  Leach. 

Body  large,  ventricose ;  fins  small,  terminal ;  mantle  supported 
in  front  by  a  branchial  septum.  Length  two  inches.  Head  very 
small.  Eyes  fixed.  Buccal  membrane  large,  8-lobed.  Arms 
short,  suckers  in  two  rows.  Tentacular  clubs  finned  behind, 
cups  in  four  rows.    Funnel  valved. 

Pen  long  and  narrow. 

Distributiony  3  species.   West  Africa ;  in  the  open  sea. 

This  genus  makes  the  nearest  approach  to  the  octopods. 

Sepiola.    (Bondelet)  Leach,  1817. 

Examphy  S.  atlantica  (D'Orbigny).    PI.  L,  fig.  4. 

Body  short,  purse-like ;  mantle  supported  by  a  broad  cervical 
band,  and  a  ridge  fitting  a  groove  in  the  fannel.  Fins  dorsal, 
rounded,  contracted  at  the  base.  Suckers  in  two  rows,  or 
crowded,  on  the  arms,  in  four  rows  on  the  tentacles.  Length 
two  to  four  inches.    First  left  arm  hectocotylised. 

Pen  half  as  long  as  the  back.     S,  Stenodadyla  (Bepio\o\!i<^^ 
D'Oi^igny)  has  do  pen, 
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nislribulioii,  7  species.  Coasts  of  Norway,  ^tain,  Medifcr- 
Tanonii,  Mauritius,  Japan,  Australia. 

Siib-gfiiiia.  Jioesia,  Owen  (B.  polpebroaa).  Synonym,  Hotero- 
tcuthia  (Gray).  Mantle,  supported,  by  a  cervical  ridge  and 
groove.  i'uc/i:(T8  in  two  rowH  on  tho  tontaclea.  First  left  arm 
hcctocotylized  tlkroughout  its  length,  and  the  correspondiog 
right  ono  in  the  middle.    Length  three  to  five  inches. 

Distribution,  6  species.  Beg^ntlnlet,  Brittun,  Mediterranean, 
hTanilla. 

Sub-family  B.     Oigoptida,  D'Orbigny. 

Eye)  naked.  Fias  alvays  terminal,  and  united,  fonuing  a 
rhomb. 

LoLiOOPSlg,  Lorn.  1812. 

Eiymology,  loligo,  and  optii,  like. 

Synomjms,  Leachia,  Les.,  1821 ;  Feiotis,  Eschficholtx,  1827; 
Taoniua,  Stoonatrup,  1861. 

Type,  L.  pavo  (Lesuour). 

Bodi/  elongated,  mantle  supported  in  front  by  a  branchial 
septum.  Arms  short.  Clips  in  two  rows.  Tcnlaclei  slender, 
often  mutilated.     Funnel  valveless. 
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front  by  ridges  and  grooyee.  Buccal  membrane  6-lobed.  Arm$ 
(except  the  yentral  pair)  webbed  high  up.  Teatades  long,  out- 
aide  the  web,  with  six  rows  of  dentated  cups  on  their  ends. 

Pen  short  and  broad. 

DistribiUionf  2  species.    Mediterranean ;  in  the  open  sea, 

OxYCHOTEUTHis,  Lichtenstein.    TJncinated  calamary. 

Etymology y  onyx,  a  daw,  and  ieuth%$. 

Type,  0.  banksii,  Leach  ( —  bartlingii  ?).  PI.  I.,  fig.  7  and 
fig.  8  ijpen). 

Synonyms,  andstroteuthis  (Gray).    Onydiia  (Lesueur). 

Pen  narrow,  with  hollow,  conical  apex. 

Arms  with  two  rows  of  suckers.  Tentacles  long  and  powerful, 
armed  with  a  double  series  of  hooks ;  and  usually  haying  a 
small  group  of  suckers  at  the  base  of  each  club,  which  they  are 
supposed  to  unite,  and  thus  use  their  tentades  in  coi^'unciaon.* 
Length  four  inches  to  two  feet. 

The  uncinated  calamaries  are  solitary  animals,  frequenting 
the  open  sea,  and  especially  the  banks  of  gulf- weed  {sargasso), 
O.  hanksli  ranges  from  Norway  to  the  Cape  and  Lidian  Ocean ; 
the  rest  are  confined  to  warm  seas.  0.  dusstmiieri  has  been  taken 
swimming  in  the  open  sea,  200  leagues  north  of  the  Mauritius. 

IHsiributionf  8  spedes.    Atlantic,  Lidian  Ocean,  Pacific. 

ENOPLOTEunns,  D*Orbigny.    Armed  calamary. 

Etymology,  erioplos,  armed,  and  teuthis. 

Type,  E.  smithii,  Leach. 

Synonyms,  ancistrochirus  and  abralia  (Gray),  octopodotouthis 
(BappeU),  yerania  (Erohn). 

Pen  lanceolate.  Arms  proyided  with  a  double  series  of  homy 
hooks,  concealod  by  retractile  webs.  Tentacles  long  and  feeble, 
with  small  hooks  at  the  oud.  Length  (excluding  the  tentttclos) 
from  two  inches  to  one  foot ;  but  some  species  attain  a  larger 
size.  In  the  museum  of  the  College  of  Surgeons  there  is  an 
arm  of  the  specimen  of  E,  unguiculata,  found  by  Banks  and 
Solandor  in  Cook'c  first  yoyage  (mentioned  at  p.  168),  sup- 
posed to  haye  been  6  feet  long  when  perfect,  ^e  natiyes  of 
tho  Polynesian  Islands,  who  diye  for  shell-fish,  haye  a  well- 
founded  dread  of  these  formidable  creatures.     (Owen.) 

Distrihution,  10  species.    Mediterranean,  Pacific. 

Fossil,  1  species.    Oolite. 

•  The  obstetric  focept  of  Profonor  Simpson  wen  fqggeited  by  tho  BxicVL«it  ^  lAMt 
calaaxary. 

12 
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Ommasieepues,  D'Orb%iiy.    Sagittated  calamuy. 

Elymology,  omnia,  tho  eyCB,  and  itr^ho,  to  tniH. 

Si/nonyni,  Uyiiloteuthis  (Gray), 

T'/pe,  0.  sagitfatus,  Lam. 

/tofi/  cyliudric.il ;  terminal  fins  large  and  rhombic.  Armi 
witli  two  rowa  of  suckera,  and  sometimes  an  internal  mem- 
LranoHs  fringo.     T::tttatkt  ahort  and  strong,  with  four  rows  of 

/Vji  con^ibtJDg  of  n  eliaft  with  three  diverging  riba,  and  a 
hoUow  cunical  appendix.  Length  from  one  inch  to  nearly  fooi 
foot. 

Tho  safi^ittatcd  calamaries  are  gregarious,  and  frequent  tho 
open  »0!i  in  all  climates.  They  arc  oitonaiToly  used  in  the  cod- 
lULcry  off  Newfoundland,  and  are  the  principal  food  of  ths 
dolphins  and  cachalota,  as  well  as  of  the  albatroea  and  Iftrgor 
petrels.  Tho  aciiloracall  thorn  "  sea- arrows,"  or  "  flying  sqnids," 
from  their  habit  of  leaping  out  of  tho  water,  often  to  such  a 
hei{;ht  as  to  full  on  the  decks  of  vcssuk.  Thoy  U'livo  their  cg-^ 
ill  long  cluslcra  floating  iit  tho  surfiice. 

DUlribntioa,  14  recent  species  ;  similar  }vm  (4  spccius)  hats 
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DosoDiCfUS,  Stp.    1856. 

Somewhat  like  Ommastreplies.  Lower  portion  of  arms  witl^ 
iarge  suckers,  and  the  extremity  with  numerous  small  sucker^ 
Tentacles  with  four  or  fiye  hooks. 

DistrihtUumf  1  species.    Mediterranean. 

Family  IV. — ^BELEioaTiDiE. 

Shell  consisting  of  a  pen^  terminating  posteriorly  in  a  cham- 
bered cone,  sometimes  inyested  with  a  fibrous  guard.  The  air- 
cells  of  the  phragmocone  are  connected  by  a  sipkuncle,  close  to 
the  yentral  side. 

Belemnites,  Lamarck.    1801. 

Etymology y  hehmnont  a  dart.* 

ExampUy  B.  puzosianus,  PI.  U.,  Fig.  5. 

Phragmocont  homy,  slightly  nacreous,  with  a  minute  globular 
nucleus  at  its  apex ;  divided  internally  by  numerous  concave 
sepia.  Pen  represented  by  two  nacreous  bands  on  the  dorsal 
side  of  the  phragmocone,  and  produced  beyond  its  rim,  in  the 
form  of  sword-shaped  processes  (PL  II.,  Fig.  6).t  Ouard 
fibrous,  often  elongated  and  cylindiical ;  becoming  very  tbin  in 
front,  where  it  invests  the  phragmocone.  J  Suckers  provided 
with  homy  hooks. 

More  than  100  species  of  belemnites  have  been  found  in  a 
fossil  state,  ranging  from  the  lias  to  the  chalk,  and  distributed 
over  all  Europe.    A  few  species  have  been  found  in  the  dudk 

*  Hie  termination  iUs  (from  Uthos,  a  stone)  was  formerly  given  to  all  fossil  genera 
t  Five  specimens  were  at  one  time  in  Dr.  Mantell's  cabinet,  and  others  are  in  tlie 
Britkh  Mtueom ;  thej  were  obtained  by  William  Buy  in  the  Oxford  clay  of  ChrLstiao 
31alfarfl,  Wilts.  A  still  finer  specimen,  in  Mr.  Monteflorc's  collection,  was  rccentl} 
olfainc'!  from  the  li.is  of  Dorsetshire  by  Mr.  Day.  The  last  chamber  of  a  liaj 
U-l-c-mn:te  in  ihe  Britiiih  Mosemn  is  6  inches  long,  and  2^  inches  across  at  the  smallei 
cTi'i  ;  a  f  rartiire  near  the  siphancle  shows  the  ink-bag.  Tlie  phragmocone  of  a  f>pecimec 
Cj.'Te5ponding  to  this  in  size  measures  7^  inches  in  length. 

X  ThtT  specific  gravity  of  the  guard  is  identical  with  that  of  the  «hell  of  the  recent 
ptttna,  and  its  structure  is  the  same.  Parkinson  and  otlicrs  have  supposed  that  it  wat 
r'rl;ririally  a  li^ht  ond  porous  structure,  like  the  cuttle  bone;  but  tlie  mucro  of  tlit 
sepi-v'uire,  wi?h  which  alone  it  is  homologous,  is  quite  as  dense  as  the  bclemitite.  Wt 
ore  indeNte^l  to  Mr.  Alex.  Williams,  M.It.C.S.,  for  the  following  siwciflc  gravities  a 
re\-eiit  und  io^sW  shells,  compared  with  water  as  1,000 : — 

Belemnites  puzosiaiius,  Oxford  clay     2.674 

Belcmnitclla  mucronata,  chalk      2,»577 

Pinna,  recent,  from  the  Mediterranean      2,007 

Trichites  plottii,  from  the  inferior  ooliCb      2,670 

CcmoB  monile,  recent       ,..    ...    2^10 

CaawpoaderMue,  Miocene,  ToaniBe 2,1V^ 
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of  Siiiilliont  Indin.  and  a  few  more  in  tbo  Jurassic  fonnatioii  of 
tho  nimnlnynq.  Tho  phragmownt  of  the  bdemnito,  which  re- 
presents Iho  Icrminal  appendix  of  the  calamorios,  is  divided  into 
air- chambers,  cnimcctod  by  a  small  tube  {siphunde),  like  the 
sholl  of  tho  pearly  nautilus.  It  is  exceedingly  delicate,  and 
UEUiilly  on'cs  ita  prcst^rvatioil  t«  tho  infiltration  of  calcarcoua 
spar:  gjiecimcns  frequently  occur  in  tho  lias,  with  the  meniscus- 
shaped  casts  of  tho  air-chambera  loose,  like  a  pilo  of  watch- 
glasses.  It  is  ii$iually  eccentric,  its  apex  being  nearest  to  tho 
ventral  side  of  tho  guard.  Tho  guard  is  very  rariablo  in  its 
proportiiins,  being  f^ometimos  only  half  an  inch  longer  than  the 
I'hragmocuno,  at  others  one  or  two  feet  in  length.  These 
variations  iirobably  depend  to  some  extent  on  ago  and  sex; 
1,1.  D'Oi'bigny  bolievos  that  the  shells  of  tho  males  aro  always 
{comparatively)  long  and  slender;  those  of  the  females  are  at 
ILrrit  Kliiirt,  but  aftorwarda  growing  only  at  tho  points,  thoy 
becomu  as  long  in  propoi-tion  as  the  others.  The  guard  always 
exhibits  (infi:rnally)  concentrio  lines  of  growth ;  in  B.  irregularit 
its  apex  is  hollow.  Our  knowlcdRO  of  this  ponus  now  extendi 
to  the  fitrm  and  proportions  of  the  body,  arms,  the  bouks,  ink- 
bag,  one  fypo  of  pro-ostracum  and  beak.  Tho  bclemiiiteM  liare 
TtC'Pti  divided  into  groups  by  the  prOMenco  and  position  of  furroB 
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6ome  of  tbe  marlBtone  qoairiee  of  the  central  counties,  and  tho 
lias  cli£GB  of  Dorsetahire.  It  is  also  probable  that  they  liyod  in 
a  moderate  depth  of  water,  and  preferred  a  muddy  bottom  to 
rodcs  or  coral-reefs,  with  which  they  would  be  apt  to  come  in 
perilons  collision.  Belemnites  injured  in  the  lifetime  of  the 
animal  haye  been  frequently  noticed. 

BSLEMinTELLA,  D'Orb. 

Synonym,  Actinocamax,  Miller  (founded  on  a  mistake.) 

Type,  B.  mncronata,  Sby.    PL  11.,  Fig.  6. 

DUiribution,  Europe;  North  America.  6  species.  Upper 
greensand  and  chalk. 

The  guard  of  the  belemniteUa  has  a  straight  fissure  on  the 
Tentral  side  of  its  alveolar  border ;  its  surfeuse  exhibits  distinct 
vascular  impressions.  The  phroffmocone  is  never  preserved,  but 
casts  of  the  alveolus  show  that  it  was  chambered,  that  it  had 
a  single  dorsal  ridge,  a  ventral  process  passing  into  the  fissure 
of  the  guard,  and  an  apical  nucleus. 

XlPHOTETTTHIS,  HuX,    (1864). 

Shdl  with  a  long  phragmocone  enveloped  in  a  calcareous 
sheath. 
Fossil,    1  species.    Lias.    England. 

AcAirraoTE UTHis  (Wagner),  Munster. 

Etymology,  acanthay  a  spine,  and  tevihU. 

Synonyms,  Kalceno  (Munster).    Belemnoteuthis  ? 

Type,  A.  prisca,  Buppell. 

Founded  on  the  fossil  hooks  of  a  calamary,  preserved  in  the 
Oxford  clay  of  Solenhofcn.  These  show  that  the  animal  had 
ten  nearly  equal  arms,  all  furnished  with  a  double  series  of 
homy  claws,  throughout  their  length.  A  pen  like  that  of  the 
ommastrephes  has  been  hypothetically  ascribed  to  these  arms, 
which  may,  however,  have  belonged  to  the  helemnite  or  tho 
l^lemnoteuihi'e. 

Fossil,     17  species.    Oolite. 

Belemnotetjthis  (Miller,  Pearce,  1842). 

Type,  B.  antiquus  (Cunnington),  Fig.  40. 

Shell  consisting  of  a  phragmocone,  liko  that  of  the  bolcmnite ; 
a  homy  dorsal  pen  with  obscure  lateral  bands;  and  a  W:^ 
fibrous  y2Mr/4  wiib  two  diverging  ndgea  on  tho  dorBa\  sidQ. 


Animal  prOTidcJ  with 


ana  and  Untades  of  nearly  eqiul 
length,  fuxmehod  vi&  a  doiiblo 
altercating  Benee  of  homj  hooks, 
fixim  20  to  40  pairs  on  each"  ( 
mantle  free  all  round;  Jiiu  lorgOi 
modio-doTBal  (mach  larger  tlum  in 
Fig.  40}. 

Fouil  in  the  Oxford  clay  of 
Chippeiiham,  Similox  homy  clavs 
hare  been  ibnnd  in  tbo  lias  ot 
"Watchett,  and  n.  guard  equally  thin 
ia  Sgnrod  in  BacUacd'a  Bridge- 
water  Treatise,  t.  44,  Fig.  U. 

In  the  fossil  calamary  of  Ohip- 
penham  the  ahell  is  preaerrod  along 
-with  tho  miisculnr  mantle,  &i)s, 
ink-bng,  funnel,  oyos,  and  t«ntacloa 
-with  thoir  homy  hooku.  All  tho 
gpeciinens  were  discovered,  and  de- 
veloped wilh  unexampled  skill,  by 
WiUiam  Buy,  of  Sutton,  near  Chip- 
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fectly  chambered  apex  {mucro).    Animal  ynXb,  elongated  ten 
taclesi  expanded  at  their  ends. 

Sepia  (Pliny),  Linnsens. 

Type,  S.  officinalis,  L.    PL  I.,  Fig.  5. 

SynonymSy  Bclosepia,  Yoltz.  (B.  sepioldea,  PI.  11.,  Fig.  3» 
mucro  only.)    Paleeotenthis,  Boem. 

Body  oblong,  with  lateral  fins  as  long  as  itself.  Arma  with 
four  rows  of  suckers.  Mantle  supported  by  tubercles  fitting  into 
sockets  on  the  neck  and  funnel.    Length  3  to  28  inches. 

Shell  as  wide  and  long  as  the  body;  yery  thick  in  front, 
concayo  internally  behind ;  terminating  in  a  prominent  mucro. 
The  thickened  part  is  composed  of  numerous  plates,  separated 
by  vertical  fibres,  which  render  it  yery  light  and  porous.  S. 
Orbignyana,  PI.  II.,  Fig.  2. 

The  cuttle-bone  was  formerly  employed  as  an  antacid  by 
apothecaries;  it  is  now  only  used  as  ** pounce,"  or  in  casting 
counterfeits.  The  bone  of  a  Chinese  species  attains  the  length 
of  1^  foot.    (Adams.) 

The  cuttle-fishes  live  near  shore,  and  the  rmicro  of  their  shell 
seems  intended  to  protect  them  in  the  frequent  collisions  they 
are  exposed  to  in  swimming  backwards.     (D'Orbigny.) 

Distrthutiony  30  species.    World-wide ;  2  British. 

Fossil y  10  species.  Oxford  clay,  Solenhofen.  Several  species 
have  been  founded  on  mucrones  from  the  Eocene  of  London  and 
Paris.    PI.  n..  Fig.  3.    S.  ungula  occurs  fossil  in  Texas. 

Spietjlirostra,  D'Orb. 

Type,  S.  Bellardii  (D'Orb.).  PI.  H.,  Fig.  4.  Miocene, 
Turin. 

S fully  mucro  only  known;  chambered  internally;  chambers 
connected  by  a  ventral  siphunde  ;  external  spathose  layer  pro- 
duced beyond  the  phragmocone  into  a  long  pointed  beak. 

Beloptera  (Blainville),  Deshayes. 

Etymology y  hdos,  a  dart,  and pteron,  a  wing. 
Typ€y  B.  belemnitoides,  Blainville.     PI.  II.,  Fig.  7. 
Shell,  mucro  (only  known)  chambered  and  siphuncled ;  winged 
externally. 
Fossil,  4  species.    Eocene.    Paris ;  Bracklesham. 

BELEMN08I8,  Edwords, 

Tscp^,  B,  anonmluB,  8by,  spedea.  Eooono.  Highgato  ^umc^^^Y 

I  3 


Famtlt  VI. — SpntiTLn: 

Shell  ontiroly  nacreous ;  discoidal ;  whorli 
{polythalamotui),  with  a  yentral  dplmncle. 

Spibttla,  Lam.,  1801. 

Synonym,  Lituus,  Gray. 

EoDampUy  8.  Isevis  (Gray).    PI.  I.,  Fig.  9. 

Body  oblong,  with  minute  terminal  fins, 
by  a  oeryical  and  two  yentral  ridges  and  gr 
six  rows  of  very  minute  cups.     Tentadea  k 
valved. 

Shell  placed  vertically  in  the  posterior  part 
the  inyolute  spire  towards  the  yentral  side, 
is  not  larger  in  proportion  than  the  rest ;  its  ma 
connected ;  it  contains  the  ink-bag. 

The  delicate  shell  of  the  spirula  is  scattered 
the  shores  of  New  Zealand ;  it  abounds  on  th< 
-^nd  a  few  specimens  are  yearly  brought  by 
jnd  strewed  upon  the  shores  of  Deyon  and  Cc 
Animal  is  only  known  by  a  few  fragments, 
specimen,  obtained  by  li^.  Percy  Earl  on  i 
Zealand. 

DUUihuiiofiy  3  species.    AH  the  warmer  seai 

Ordeh  tt     '^ 
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It  was  long  ago  remarked  by  Dillwyn,  that  shells  of  the  car- 
niyoroas  gasteropoda  were  almost,  or  altogether,  wanting  in  tho 
palaeozoic  and  secondary  strata;  and  that  the  office  of  these 
aniTnalB  appeared  to  have  been  performed,  in  the  ancient  seas, 
by  an  order  of  cephalopods,  now  nearly  extinct.  Aboye  2,000 
fossil  species  belonging  to  this  order  are  now  known  by  their 
shells ;  whilst  their  only  Hying  representatiyes  are  a  few  species 
of  nautili.* 

The  shell  of  the  tetrabranchiate  cephalopods  is  an  extremely 
elongated  cone,  and  is  either  straight,  or  yarionsly  folded,  or 
coiled. 
It  is  sttxiighiia    .        •        .    orthoceras 

beni  on  itsd/ia     .        .    ascoceras 

curved  in      .        .        .    cyrtoceras 

tpiraliD.       .        .        .    trochoceras 

discoidalia  .        .        •    gyroceras 

discoidcU  and  produced  in    litoites 

involute  in    .        •        .    nantilns 

Internally,  the  shell  is  diyided  into  cells  or  chambers,  by  a 

series  of  partitions  (septa)  ^  connected  by  a  tube  or  eiphunde.  The 

last  chamber  only  is  occupied  by  tho  animal.    The  others  are 


baculites. 

ptychoceras. 

toxoceras. 

tnrrilites. 

cnoceras^ 

ancyloceras. 

ammonites. 


Tig.  41.   Suture  of  an  ammonite-t 

probably  occupied  in  succession.  They  are  empty  during  life, 
but  in  fossil  specimens  they  are  often  ^ed  with  spar.  When 
the  outer  shell  is  remoyed  (as  offcen  happens  to  fossils),  the  edges 
of  the  septa  are  seen  (as  in  PI.  III.,  Figs,  1,2).  Sometimes  they 
form  curyed  linos,  as  in  nautilus  and  ortJioceraSj  or  they  are 
zigzag,  a8  in  goniatites  (Fig.  60),  ot  foliaceous,  as  in  the  ammonite 
(Fig.  41). 

*  The  fr<miiMpiec€t  copied  from  Professor  Owen^s  Memoir,  represents  tho  animal  of 
the  flnt  nautilos,  ci4>tured  off  the  New  Hebrides,  and  brought  to  England  by  Mx. 
Bennett ;  it  is  drawn  as  if  lying  in  the  section  of  a  shell,  without  concealing  any  part 
0f  if.  The  woodcut.  Fig.  50,  is  taken  from  a  more  perfect  specimen,  subsequentiy 
acquired  by  the  British  Musemn,  in  which  the  relation  of  the  animal  to  Ita  ihfi^  \^ 
accurately  shown. 

t  A.  hettrcphyfftu,  8by.,  from  the  Uag,  Lyme  Begla.    Britith  Ibaeooi.    OtiVi  <!(^t 
Mklfi  it  repretented;  the  arrow  indicatea  the  donal  saddle. 


.^^ToaLinent;  inmost  o: 

.,,ii.T.isui  01  a  succession  of  funnel-shaped,  or  be 
In  8ome  of  the  oldest  fossil  genera,  actinoceraSy 
2>hrafjmoc€ra8,  the  siphuncle  is  large,  and  contains  ; 
smaller  tube,  the  space  between  the  two  being  £ 
radiating  plates,  like  the  lamellae  of  a  coral.    The  ] 
siphuncle  is  very  variable ;  in  the  ammoniiidce  it  i 
close  to  the  outer  margin  of  the  shell  (Fig.  44)    In 
it  is  usually  central  (Fig.  42),  or  irUernal  (Fig.  43). 


Fig.  42.  Kautilaf. 


Fig.  48.  Clymesit. 


Fig.  44.  Hi 


The  air-chamhen  of  the  recent  nantiluB  are  lined 
hin,  living  membrane;   those  of  the  fossil  orihocei 
adications  of  a  thick  yascular  lining,  connected  with 
y  spaces  between  the  beads  of  the  siphuncle. ( 

The  body-ehamber  is  alwa3^  verv  roTx«--- 


iiiiiliio  ifo  no»»»^ 


ud  afbtds  no  clna  to  Hu  manyoanmis  modifiotttioni  obaerrable 
iDtlwfaMilfi)nii&    In  tlieatMMnttet  ire  freqaentlj  find  a  dorsal 


Tig.U.  AmmODilca.  Tlg.M.  0<niMilM.* 

process,  or  lateral  projeotioiiB,  developed  periodically,  or  onl}'  in 
the  adnlt  (Fig.  62,  and  PI.  m..  Fig.  G]. 

In  pATogmoceras  and  gompkocerat  (Figs.  47,  48)  the  aperture  ia 
to  mnch  contracted  tlkat  it  ia  obvious  ttie  animEii  could  not  have 
withdrawn  its  head  into  the  shell  like  the  nautilus. 


Fig-  47.  GDin^iDi:RU  fig.  tS.  nira^moccru.t 

M.  Barrande,  from  whose  great  work  on  the  Silurian  Fonna- 
tinn£  of  Bohemia  these  figures  are  taken,  suggests  that  tho  lower 
part  of  the  aperture  {»»),  which  is  almost  isolated,  may  haTO 

•  Fift-  U.  Section  of  Amnumila  oblum,  Sby.  Uu,  Lfme  Begli ;  from  I  'trj  yoong 
■pfcinii^n.  Fig,  46.  Sedion  of  gaiialilii  ipfu^iciu,  Sbj.  carb.  limeiianB,  Bollwid  [in 
tlir  tibinet  of  Mr.  Tenunt).    Tbe  dotted  Unu  lodicws  lti»  lattral  iiteni  at  til* 

t  Fiif.  *!.  Cimplaanu  Boiimiam  (Simnde),  minced  Tlciral  th«  ttfAvt'i  t. 
ihs  liiAoiul  fpeai^v-    ^t-  i^  J^n^auarai  calUttrma  (Bvr.),  Mil  tanu  >M  U. 


_^uiuiy,  Dy  these  dorsal  an 
(<inrff<),  tho  operculum  c 
piece,  and  is  homy  and  f, 
round-bacletd  ammonites  ) 
ahelly,  and  divided  into 
I   straight  median  suture  (Fig 
j  doacribedin  ISll.byParki 
I  them  trigondlita,  and  poill 
'  semblance  of  their  intenial 
cancellated  tissue  of  bones, 
surface  is  smooth  or  eculptu 
Bide  is  marked  bylines  of  growih.    Forty-five  kii 
ratod  by  Broim ;  thoy  occur  in  all  the  strata  in  wl 
are  found,  and  a  single  specimen  has  been  figured  b; 
from  the  Devonian  nx^  of  the  Eifb),  vhere  it  ' 
with  goniatilts.X 

Catcareout  mandiblei,  or  rhi/aeholita  (F.  Bigae 
obtained  from  all  the  strata  in  which  nautili  occ 
their  rarity,  their  large  size,  and  close  resemblano 
dibles  of  Uie  recent  nautilus,  it  is  probable  that 
only  to  that  genus-S      In  the  UnschelkaUc  of 

*  TtilironnvudtKoTendbTtliBlitsUlBlfiry  AIUliIl|^lh<i■lf 
Df  iho  liu  lonlli  Df  Ljmt  Bi«l%  tai  dexritwd  bj  Mr.  Strlcklud.  G 
p.  2)1.    AIk  I17  U.  Votbi.  Hem.  da  rinitilnt,  IBST.  p.  48. 

t  Trigoirllilo  Inuflonu,  Pt-k.     totonl  day,  Scil«.>-'-" 
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naatiliis  {N.  aridts,  Beiiiecke,=N.  bidoTsatos,  Schlotheim),  is 
found,  and  two  kinds  of  rhyncholite;  one  sort,  coiresponding 
with  the  upper  mandible  of  Ihe  recent  nautilus,  has  been  called 
"rhynchoHtes  hirundo"  (PI.  H.,  Fig.  11);  the  other,  which 
appears  to  be  only  the  lower  mandible  of  the  same  species,  has 
been  described  under  the  name  of  "  conchorhynchus  avirostris."* 
They  also  occur  in  the  belemnite  beds  of  the  middle  lias  of 
Dorsetshire ;  l^ese  latter  are  very  different  in  form  firom  those 
of  nautili  in  the  lower  lias,  and  may  probably  belong  to 
belemnites. 

In  studying  the  fossil  tetrahranchiatay  it  is  necessary  to  take 
into  consideration  the  varying  circumstances  under  which  they 
have  been  preserved.  In  some  strata  (as  the  lias  of  Watchett) 
the  outer  layer  of  the  shell  has  disappeared,  whilst  the  inner 
nacreous  layer  is  preserved.  More  frequently  only  the  outer 
layer  remains ;  and  in  the  chalk  formation  the  whole  shell  has 
perished.  In  the  calcareous  grit  of  Berkshire  and  Wiltshire  the 
ammonites  have  lost  their  shells;  but  perfect  casts  of  the 
chambers,  formed  of  calcareous  spar,  remain,  f 

Fossil  orthocerata  and  ammonites  are  evidently  in  many 
instances  dead  shelUy  being  ovfargrown  with  corals,  serpulae,  or 
oysters ;  every  cabinet  affords  such  examples.  In  others  the 
anJTnal  has  apparently  occupied  its  shoU,  and  prevented  the 
ingress  of  mud,  which  has  hardened  all  around  it ;  after  this  it 
has  decomposed,  and  contributed  to  form  those  phosphates  and 
sulphides  commonly  present  in  the  body-chamber  of  fossil  shells, 
and  by  which  the  sediment  around  them  is  so  often  formed  into 
a  hard  concretion,  J  In  this  state  they  are  permeated  by  mineral 
water,  which  slowly  deposits  calcareous  spar,  in  crystals,  on 
their  walls ;  or  by  acidulous  water,  which  removes  every  trace 
of  the  shell,  leaving  a  cavity,  which  at  some  future  time  may 
again  become  filled  with  spar,  having  the  form  of  the  shell  but 
not  its  structure.  In  some  sections  of  orthocerata  it  is  evident 
that  the  mud  has  gained  access  to  the  air-cells ;  but  the  cham- 
bers are  not  entirely  filled,  because  their  lining  membrane  has 
contracted,  leaving  a  space  between  itself  and  certain  portions 
of  the  walls,  which  correspond  in  each  chamber. 

The  tetrabranchs  could  undoubtedly  swim,  by  their  respira- 
tory jets ;  but  the  discoidal  nautili  and  ammonites  are  not  well 

*  Lepoi  amrogtrts  (Schlothclm),  described  by  BUdnvillo  as  the  beak  of  a  brachiopodi 

t  Called  spondjfhlites  by  old  writers. 

t  In   he  aiam-shale  of  Whitby  innumerable  eoiteretUma  are  found,  ^YiVch,  n9\\«xv 
■tmck  wjtA  the  hammer,  split  open  end  (Ugolo89  an  ammonite.    See  Dt.  TAaaVcS^^a 
"JTrocg-htr  oa  m  Pebble,  "p.  2L 


_  vuo  ammonites,  whose  general  : 
strengtlLt    ^^  purpose  of  tlio  eipliunclo  ( 
Soorles  Wood)  is  to  Tnaintain  the  vitality  of 
long  life  ^diidi  theae  aniTnalw  oertainly  ei 
has  Bnggoflted  that  the  inner  oonzse  of  the  ) 
the  outer  ones  were  fbnned.    But  this  was  n 
ofihooerata,  whose  long  stni^t  shells  were  p 
to  danger;  in  these  the  preservation  of  the  i 
for  by  the  increased  sixe  and  strength  of  t 
its  increased  Tascnlarity.     In  endoeeraa  we  l 
thickened  by  internal  deposits,  until  in  some 
drical  species  it  forms  an  almost  solid  axis. 

The  nuehuB  of  the  shell  is  rather  large  ii 
causes  an  openixig  to  remaia  throng  the  shell, ' 
is  filled  up  with  a  callous  deposit;  sereral  £o 
always  a  hole  through  the  centre. 

In  the  ammoniteif  the  nuohtti  is 
whorls  compact  from  the  first 

It  has  been  stated  that  the  iqpia  are  fiormed  ] 
it  must  not  be  supposed  that  the  shell-musi 
detached,  or  that  tito  animal  moyes  the  distai 
all  at  once.  It  is  most  likely  that  the  addua 
front,  and  that  a  constant  waste  takes  place  bel 
are  always  moving  onward,  except  when  a  nei 
foimed ;  the  Mpto  indicate  i>eriodi<^  ^^* 
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not  exist  in  Tery  deep  water.    They  were  probably  limited  to 
a  depth  of  20  or  30  fotboms  at  the  utmost.* 

It  is  certain  tbat  the  sexes  were  distinct  in  the  idrabranchtata. 
M.  D'Orbigny,  noticing  that  there  were  two  yaiieties  of  almost 
every  kind  of  ammonite — one  compressed,  the  other  inflated 
— ^naturally  assumed  that  the  first  were  the  shells  of  male  indi- 
Tidnals  (^},  the  second  of  females  (9).  Dr.  Melyille  has  made 
a  similar  suggestion  with  respect  to  the  nautili ;  namely,  that 
the  umbilicated  specimens  are  the  males,  the  imp^orated  shells, 
females.  Professor  Yan  der  Hoeven  has  described  the  difference 
in  the  shells  of  the  two  sexes ;  f  but  these  are  triyial  as  com- 
pared with  those  presented  by  the  animals.  The  most  marked 
is  that  while  the  female  has  twelve  retractile  tentacles,  the  male 
has  only  eight,  while  the  other  four  tentacles  are  coalesced 
together  to  form  an  organ  called  the  spcuUx. 

In  1865,  M.  Barrande  published  the  plates  to  his  second 
volume  on  the  Cephalopods  of  Bohemia.  We  have  not  been 
able  to  see  this  work  :  but  it  contains  107  plates,  with  figures  of 
200  species  of  cephalopods,  belonging  to  the  genera  Ooniaiites, 
Kothocenu,  Trochoceras,  Hercoceraa,  Lituites,  FhragmoceraSy  Oom' 
phoeeras,  and  Aacoceras, 

Family  I.— NAunLiD-aB. 

SJuH,  Body-charnber  capacious.  Aperture  simple.  Sidurea 
simple.    Siphunde  central  or  internal.    (Figs.  50,  51.) 

Natjtiltjs,  Breynius,  1732, 

Shell  involute  or  dLscoidal,  few-whorled.  Siphunde  central  or 
rab^central. 

In  the  recent  nautili,  the  shell  is  smooth,  but  in  many  fossil 
species  it  is  corrugated,  like  the  patent  iron-roofing,  so  remark- 
able for  its  strength  and  lightness.  (Buckland.)  See  PI.  n., 
Fig.  10. 

The  umhtlicus  la  small  or  obsolete  in  the  typical  nautili,  and 
the  whorls  enlarge  rapidly.  In  the  palseozoic  species,  tho 
whorls  increase  slowly,  and  are  sometimes  scarcely  in  contact. 
The  last  air-ceU  is  frequently  shallower  in  proportion  than  the 
rest. 

*  By  deep  tenter,  Qatnndists  and  dredgers  seldom  mean  more  than  25  fathoms,  a 
comparatirelj'  nnall  depth,  only  found  near  coasts  and  islands.  At  100  fathoms  the 
rr^-^siire  exceeds  XStba.  to  the  square  inch.  Empty  bottles,  securely  corked,  and  sunk 
wi*h  weights  beyond  100  fathoms,  are  always  crushed.  If  filled  with  liquid,  the  cork 
is  driren  in,  and  the  liquid  replaced  by  salt  water ;  and  in  drawing  the  bottle  up  again 
the  cork  ia  returned  to  the  neck  of  the  bottle,  generally  in  a  rermed  poaiUon.  ^Six  ¥x 
Beaufort) 

t  Annala  of  Vatvnl  Hbtorj,  roL  xix.  1867* 


to  tho  buccal  membrane  of  Uie  calamarj  (Fig.  1).  1 
oa  each  side  of  the  bead,  is  a  doublo  serisa  of  aim 
tentadcg,  thirty-six  in  number;  the  dorsal  pair  t 
and  united  to  form,  the  hood,  Tbicli  doaea  ibe  a] 
aholl,  eicopt  for  a  small  apace  on  m"*-  -' ' 
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cuttle-fishes ;  their  saperiority  in  ntiinber  being  indicative  of  a 
lower  grade  of  organisation.  Besides  these  there  are  four  ocular 
Untades,  one  behind  and  one  in  front  of  each  eye ;  they  seem 
to  be  instruments  of  sensation,  and  resemble  the  tentacles  of 
Joris  and  aplysia,  (Owen.)  On  the  side  of  each  eye  is  a  hollow 
plicated  process,  which  is  not  tentaculiferous.  This  process 
bears  the  external  ears.  The  cavity  leads  to  the  auditory  cap- 
sule, along  a  passage  lined  with  a  glandular  membrane.  The 
TC9piratoTy  funnel  is  formed  by  the  folding  of  a  very  thick 
muscular  lobe,  which  is  prolonged  laterally  on  each  side  of  the 
head,  with  its  free  edge  directed  backwards  into  the  branchial 
cavity ;  behind  the  hood  it  is  directed  forwards,  forming  a  lobe 
which  lies  against  the  black-stained  spire  of  the  shell  (Fig.  50  «).* 
Inside  the  funnel  is  a  valve-like  fold  (Fig.  51  0).  The  margin 
of  the  mantle  is  entire,  and  extends  as  far  as  tibie  edge  of  the 
shell ;  its  substance  is  firm  and  muscular  as  far  back  as  the 
line  of  the  shell-muscles  and  homy  girdle,  beyond  which  it  is 
thin  and  transparent.  The  shell-muscles  are  united  by  a  narrow 
tract  across  the  hollow  occupied  by  the  involute  spire  of  the 
shell :  and  are  thus  rendered  horse-shoo  shaped.  The  siphunde 
is  vascular ;  it  opens  into  the  cavity  containing  the  heart  {peri- 
cardium), and  is  most  probably  filled  with  fluid  from  that 
cavity     (Owen). 

Respecting  the  habits  of  the  nautilus  very  little  is  known : 
the  specimen  dissected  by  Professor  Owen  had  its  crop  filled 
with  fragments  of  a  small  crab,  and  its  mandibles  seem  well 
adapted  for  breaking  shells.  The  statement  that  it  visits 
the  surface  of  the  sea  of  its  own  accord  is,  at  present,  uncon- 
firmed on  observation,  although  the  air-cells  would  doubtless 
enable  the  animal  to  rise  by  a  very  small  amount  of  muscular 
exertion. 

Professor  Owen  gives  the  following  passage,  from  the  old 
Dutch  naturalist,  Rumphius,  who  wrote,  in  l*iOo.  an  account  of 
the  rarities  of  Amboyna.  "When  the  nantiUis  floats  on  the 
wiitcr,  he  puts  out  his  head  and  all  his  tentacles,  and  spreads 
them  upon  the  water,  with  the  poop  of  the  shell  above  water-, 

•  TLe  funnel  is  considered  to  be  the  li«mologoe  of  the  foot  of  the  gasteropodfl  by  LovCn, 
A  conclusion  vrith  wliicli  wc  cannot  agree.  The  cephaJopods  ought  to  be  compared  with 
the  larval  gasteropoda,  in  which  the  foot  only  nerves  to  support  an  operculum;  or  with 
the  fl<wting  tribes  in  which  the  foot  is  obsolete,  or  serves  only  to  secrete  a  nidamental 
rait  (tanthma).  However,  on  examining  the  naatilus  preaerved  in  Ihe  British  Museum, 
and  finding  that  the  funnel  was  only  par^  of  a  muscular  collar,  which  extends  all  round 
I  be  neck  of  the  animal,  wo  could  not  avoid  noticing  ita  resemblance  lo  \)\e  t\\^tfRui^ 
inppets  of  paludina,  and  to  that  seriea  of  lappetM  (incloding  the  op«rculigerous  lobe^ 
wtucli  samands  the  froeAus  (F!g.  1 1 4) 
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but  at  the  bottom  he  creeps  in  tho  reverso  poeition,  with  hia 
boat  aboyo  him,  and  with  his  head  and  tentnclos  upon  the 
ground,  making  a  tolerably  quick  progrosa.  He  keeps  himself 
chiefly  upon  the  ground,  croeping  also  sometimos  into  tho  nets 
of  tho  flshonnon ;  hut  after  n  etonn,  as  the  weather  become* 
calm,  thoy  are  soan  In  troopa,  floating  oa  thowator,  bting  driweii 
vp  hy  the  agitation  of  tlu  v:ava.  Ihifl  sailing,  however,  is  not  of 
long  continuance ;  for  haying  taken  in  all  their  tvntaclas,  tlioy 
upaot  their  boat,  and  eo  return  to  tho  bottom." 


DIstTibution,  3  or  4  species.  Chinese  ecas,  Indian  Ocean. 
Persian  Oulf. 

Foaiil,  about  188  species.  la  all  strata,  Sontt  and  Korth 
America  (Chili).    Europe.    S.  India. 

There  are  two  types  of  ornamentation  in  nautili — the  smooth 
and  the  longitudinally  striated ;  tho  latter  are  almost  exclu- 
sively oolitic,  and  at  present  only  1  species  is  known  in  Indian 
cretaceous  rocks  ;  tho  smooth  typo  is  almost  exclusively  cro- 
tacooua,  and  is  abundantly  represented  in  India.    D'Orhigny 

*  Ideal  rciircgcnUlion  ol  llii;  nnulilus,  whtn  cipinded,  by  Pnfatot  Lotfh,  irho 
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has  taken  advantage  of  tliese  charaoterB  for  diyiding  the  nautili 
into  three  gronx>s,  viz.,  1.  LcBvigaii,  Nautili  with  smooth  shells 
ranging  firom  the  Permian  epoch  to  the  present  time ;  2.  SadiaH. 
Shells  ornamented  with  transverse  ribs,  mainly  cretaceous; 
and  3.  Striati.  Shells  ornamented  with  longitudinal  stnad. 
These  are  confined  to  the  oolite  in  Europe.  In  India  a  few 
species  occur  in  the  lower  chalk. 

Suh-genuB,    Aturia  (Bronn).  =  Megasiphonia,  D'Orb. 

Tffpe,  N.  zio-zac,  Sby.  PI.  n.»  Eig.  12,  London  Olay, 
Highgate. 

SMI,  sutures  with  a  deep  lateral  lobe;  siphunde  nearly 
internal,  large,  continuous,  resembling  a  succession  of  funnels. 

Fossil,  4  species.    EocCine ;  North  America,  Eurc^,  India. 

Svh-genusf  DiscUeSyMoCoj,  Whorls  aU  exposed;  the  last 
chamber  sometimes  produced. 

Fossil,  5  species.    Lower  Silurian. — Garb,  limestone. 

TemnocheiluSy  McCoy.  Pounded  on  the  carinated  species  of 
the  carb.  limestone,  of  which  5  are  known. 

Cryptoceras,  D*Orb.  Ascocoras,  Barr.  Pounded  on  N,  dor- 
salts,  Phil.,  and  one  other  species,  in  which  the  siphuncle  is 
nearly  external. 

Fossil,  16  species.    Upper  Silurian — Carb. 

LiTUTTES,  Breynius. 

Etymology,  lituus,  a  trumpet. 

Synonyms,  Hortolus,  Montf.  (whorls  separate).  Trocholites, 
Conrad. 

Example,  Jj.  convolvans,  Schl.    L.  lituus,  Hisingor. 

Shell,  discoidal ;  whorls  close  or  separate ;  last  chamber  pro- 
duced in  a  straight  line ;  siphuncle  central  or  sub-central. 

Fossil,  18  species.    Silurian ;  North  America,  Europe. 

Tbochogeeas,  Barrande,  1848. 

Example,  T.  trochoides.  Bar. 

Shell  nautiloid,  spiral,  depressed. 

Fossil,  44  species.    Upper  Silurian ;  Bohemia. 

Some  of  the  species  are  nearly  flat,  and,  having  the  last 
chamber  prodacod,  would  formerly  have  been  considorod 
Lituites. 


Clyubnia,  Uunstet,  1S32. 
Etymology,  Clymene,  a  sea-nymph. 

Synan'jTae.  Endosiphonites,  Ajisted.     Sub-cljmeiiia,  D'Orb. 
Examjilt,  C.  striata,  PI.  II.,  Pig.  16  (MuB.  Tenuaot). 
Shell  dLscoidal;  sopta  simple  or  eliglitl;  lobed;  siphanclB 

Posiit,  45  specios.  Upper  Silurian — Moimt.  Limestone. 
North  Aioorica,  Europe. 

Fashly  n. — Obthocebateda. 

Shell  sti-aight,   curved,  OF  diBCoidaJ;    toiJy  ehambtr  Bm&ll; 

aperture  contracted,  Bometimes  extremely  uaitow  (Figs.  18, 

49) ;  aiphuncla  complicated. 

It  seems  probable  tbat  the  cephalopoda  of  this  family  were 
not  ablo  to  withdraw  tbomsolvcs  completely  into  their  shells, 
like  the  pearly  nautiiua  ;  Ibis  wan  certainly  tlio  disn  with  Eumo 
if  11.    n,  aa  M-  13itrrandu  baa  stated,  for  the  siiihonal  apcrturo 
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The  arthortraia  are  the  moet  abimdaiit  and  wide-spread  ehells 
of  the  old  rocks,  and  attained  a  larger  size  Qian  any  otber  foesil 
■hell.  A  bngment  of  an  orthooeraa,  in  the  ooUeotioit  of  tSx. 
Tate  of  Alnwick,  is  a  yard  long,  imd  1  foot  in  diamatCT,  its 
original  length  most  have  been  6  feet.  Other  species,  2  feet  in 
length,  are  only  1  inch  in  diameter  at  the  apertnre. 

Bub-gtntu.  I.  Cameroctmt,  Conrad  (=  meUaand  Uioracocerafr, 
Fischer  P). 

SiphuwHe  lateral,  aometimee  rery  large  {tim^  t). 

Casta  of  these  large  siphnndee  were  called  Aifolitet  fay  Eichwald. 


27  speciea.    Lower  Siloriao — Trias  F    North  America  aiul 


TigM  54.  ActinocrraaA 

2.  Adinoarat  (Bronn),  Stokes. 
Bated  between  tike  cbambors,  and  coimected  witii  a  alender 
genbol  tube  by  radiating  platee.  6  species.  Lower  Silorian— 
Carb. ;  North  America,  Baltic,  and  Brit. 

3.  Ormoeerai,  Btt^as.  Siphnncnlar  beads  conatrioted  in  the 
middle  (making  the  septa  appear  as  if  united  to  the  centre  of 
2ach}.  3  species.  Lower  Silorian — Devon;  North  America, 
rhis  Bub-genuB  rery  maoh  resembles,  if  it  is  not  identical  with, 
the  last  meationed. 

4.  Huronia,  Stokee,  8!uU  extremely  thin,  membranous  or 
horny  F  Siphuncle  very  large,  central,  the  nj^r  part  of  each 
joint  in£a(«d,  connected  with  a.  smoU  control  tube  by  radiating 
plates.    3  ^Kciee.    Lower  Silurian.    Dmmmond  Island,  Lake 

Numerous  oxamploa  of  this  curious  fossil  were  collected  by  Dr. 
Bigsby  (in  1822),  and  by  the  officers  of  the  regiments  formerly 

•  Y>g.U.  AetiiKctna  lliciardiaii,auikia.  Idko  WlnipCff.  (I>lignm»dii»il  (,) 
ng.M.  UnuetnaBai/fiMi,BliJa*.  Krammaad IiUiul.  (FroHLUi.StskXtf Wn, 
3<ol.Trui.> 


stationed  on  Dnunmond  laland.  SpeounenB  hare  abo  been 
lirati^ilit  homo  by  tho  officers  of  many  of  Qie  Arctic  expeditions. 
liut  with  the  exception  of  one  fonnerly  in  tho  poaaeBmoa  of 


Licufcnnnt  Gibson,  and  another  in  tho  cobinct  of  Mr.  Sfokcs, 
the  Bijihiuiolo  only  is  preeerved,  and  not  a  trace  remains  of  Bept.i 
or  shell  w^ill.     Some  of  those  seen  by  Dr.  Bigahy  in  Iho  limu- 
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hftTQ  leeeniUed  QoniocenM,  and  flte  extenul  tabe  to  be  a  mmplo 
csTitj,  formed  by  tiie  ftpproziinataaiL  tX  Uu  lateral  angles. 

Ditooaomt  {amoideut)  Hall,"  1862.     PaL  New  York.     This 

kmal  appears  to  be  a  nphimcle  aumilai  to  those  fignrod  by  Dr. 

Bigsbyin  1824  (Qeol.Tis.  I.,  PI.  30,  f.  6),  andwhinh  have  beoa 

coirecUy  reteired  to  the  orthjxezata  by  Qoenstedt. 

GoMPHOQERAfl,  J.  Sby.    1839. 

Etjfmeiogj/,  gomphat,  a  clab ;  and  ctrai,  a  horn. 

8ynoBym§,  Apiocertu  (Fischer).    Poteiioceras  (IfoCoy). 

Tjfpt,  O.  pjriforme,  Sby.,  Fig.  6%  and  0-.  Bohemicnm,  £ar. 
Fig.  47. 


Fig.  GT.  RuSettm.'  Fig.  £8.  GtnUfAcctral.) 

Shell,  taafona  or  globular,  vith  a  tapering  apex ;  apertnia 

contracted  in  the  middle ;  mphnnclo  moniliform,  sob-central. 

BUlribulion,  27  species.  Lower  Silurian — Catb.  Norlh 
America,  Europe,  Brit.  Barrande  figures  70  specioB  in  Vol.  II. 
of  his  "ByBt^meSilorien,"  1865,  nearly  all  ofwhich  are  belisTOtl 
to  bo  new. 

OiroocERAS,  Hall. 

StynuAogy,  oneot,  a  protaberance. 

Ttf€,  O.  conatrictum,  Hall.    Trenton  limestone, 

■  Vig.  51.  Diignmofui  ndccrrai  (ano-EiU).  a,>hea-nll;  >,  mil  of  iIeIiiidcIs  ' 
tie,  dl«iJingiiu  ("ai]br70.1uba^of  HbU). 

tFig.U.  CtmpSuctTiu  pyn/amt.  I..  XiiiII(nrnirk,HKktrMllUL,'ntnI<KUuI«. 
ptom  MiDiddmV  SOaita  Sytt  tt4oeta  f)  i,  beaded  ilphund*. 


.,.,  .L-uHun,    15    BpeoieB.     Lower    Sili 

Qenaany. 

Cyrtooerab,  Goldf.,  is: 
EU/mology,  eurtot,  cnrred,  cerat,  horn. 
Synonynu,   Cunpnlites,   Deali.,    1632  (is 

Aploceras,  D'Orbiguy.    Cunpyloceraa  and  b 

Qyrocorfts,  D'Orbigny. 
Example,  0.  hybridum,  Volborthi,  and  Boa 
ShiH  ourred ;  tiphunde  sm&U,  intenial,  or 
fW0,  84  qieoiea.  Lower  Silnrian — Cub. ; 

America  and  Europe. 


«' 
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Shell  nautiloid ;  wHorls  separate ;  sipliimcle  excentric,  radiated. 
Fossil,  17  species.    Upper  Siloriaii— Trias  ?    North  America 
and  Europe. 

Thobaoocobbas,  Fischer,  1844. 

Synonym,  Melia,  Fischer  (not  L.}. 

Type,  T.  yestituxn. 

Shell  straight,  elongated,  conical,  with  a  small  lateral  straight 
siphuncle. 

Fossil,  20  species.  Lower  Silurian — Garb.  United  States 
and  Europe. 

NoTHOOEBAS,  Barrande,  1856. 

Shell  nautiloid,  slightly  involute ;  septa  slightly  arched,  with- 
out lobes. 
Fossil,  1  species.    Upper  Silurian. 

Family  m.— Ammonitid.^^^ 

Shell,  Body-chamber  elongated ;  aperture  guarded  by  processes, 
and  closed  by  an  operculum ;  suiures  angulated,  or  lobed  and 
foliated ;  siphuncle  external  (dorsal,  as  regards  the  shell). 

The  shell  of  the  ammonitidce  has  essentially  the  same  structure 
as  that  of  the  nautilus.  It  consists  of  an  external  porcellanous* 
layer,  formed  by  the  collar  of  the  mantle  only  and  of  an  internal 
nacreous  lining,  deposited  by  the  whole  extent  of  its  yisceral 
surface.  There  is  an  ammonite  in  the  British  Museum,  evidently 
broken  and  repaired  during  the  life  of  the  animal,  t  which  shows 
that  the  shell  was  deposited  from  within.  In  some  species  of 
ammonites  the  collar  of  the  mantle  forms  prominent  spines  on 
the  shell,  which  are  too  deep  for  the  visceral  mantle  to  enter ; 
they  are  therefore  jpaHt^tonecJ  off  {as  in  A,  armatus,  Lias)  from 
the  body  whorl  and  air  cells,  and  not  exhibited  in  ccuis. 

The  baculites  and  ammonites  of  the  section  cristati  acquire, 
when  adult,  a  process  projecting  from  the  outer  margin  of  their 
ahell.  Certain  other  ammonites  (the  omatit  coronati^  &c.)  form, 
two  lateral  processes  before  they  cease  to  grow  (PI.  III.,  Fig.  6). 
As  these  processes  are  often  developed  in  very  small  specimens, 
it  has  been  supposed  that  they  are  formed  repeatedly  in  the  life 
of  the  animal  (at  each  periodic  rest)  and  are  again  removed  when 
growth  recommences.  These  small  specimens,  however,  may 
bo  only  dwarfs.  In  one  ammonite,  from  the  inferior  oolite  of 
Kormandy,  the  ends  of  these  lateral  processes  meet,  **  forming 

*  Its  naicrosoopfa  itniotare  hai  not  be«n  MtiateotocHj  examined;  Pioteimt  'Eo^^t 
detected  a  pmctate  Btmetun  ia  one  speciea, 
t  ^.  terpem^imus,  Sdilotb,  V.  LiaB,  WeUingboro.    Bey.  A.  W.  QxiM\)«c\u 

k2 
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aa  ut)h  OTOT  tho  aperture  aad  dmdiiig  it  into  two  oatlets,  one 
oorrospouding  with  that  above  the  hood  of  the  nautilas,  which 
gives  passage  to  tho  dorsal  fold  of  the  mantle ;  the  othar  with 
that  below  the  hood,  whotoe  usae  tho  tentacles,  mouth,  and 
funnel ;  euch  a  modificatum,  we  may  preanme,  could  not  tako 
place  before  tho  ternunation  of  the  growtli  of  the  indiTiduaL'" 
(Owen.) 

M.  D'Orbigny  has  figoted  mrenl  examples  of  dofonned 
ammonify,  in  which  one  Bide  of  ttie  shell  is  scarcely  derelopod, 
and  the  koel  ia  consequently  lat«n)l.  Such  epecimenB  probably 
indicate  the  partial  atrophy  of  ttis  branchue  on  one  side.  In 
tho  Qritish  Museum  there  aie  defonned  speoimoiB  of  A .  oHmw, 
avuillhem,  and  iuieTTuiafu*. 
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Bactbitbb,  Sandberger  (^itenooeias,  D'Oibigny  P}. 
Sh^  straight ;  antarea  lobed. 


Typt.  B.  6  .      _  . 

DittribtOion,  3  spedM.    DdToniui,  Gemmnf . 

CsaATiTBS,  De  Haas. 

Type,  C.  nodcwns  (PI.  m.,  Pig.  2). 

Shdl  discoidsl ;  sutures  lobed,  the  lobes  crenulatod  (fig.  61). 

Diitribution,  29  species.    DeTonian — Chalk.    Europe,  India. 

M.  D'Otbigny  describee  &n  shells  from  the  gault  and  Upper 
greonsBnd  aaceraHUe;  butmanyammonites  have  equally  smple 
rataies,  vhen  yonng. 


AuHOKiras,  Brogniero. 

Etymology,  ammon,  a  name  of  Jupiter,  worshipped  in  Libya 
under  the  form  of  n  ram.  The  ammonite  is  the  comu  ammotiU  of 
old  authors. 

Synonym/,  OrbnliteB,  Lam.    Planiilites,  Uontf. 

SkfU  dincoidol ;  inner  vhorls  mora  or  loss  concealed ;  septe 
cndulatcd ;  sutures  lobed  and  foliatod ;  siphuncle  dorsal. 


•  Fig.  «l.  t 


"(BnW).    ■ 


■rmw  In  lbs  dinal  kiw  [ointl 
a.  gtwnnna  ot  'D<nVt(a,\T>  t^ 
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Diilribitlion,  about  "00  spociea.  Trias — Ohalk,  Ooast  of 
Chili  (D'Orbigny),  Santa  P6  de  Bogota  (HopHna),  New  Jersey, 
Kuropo,  South  India,  and  Now  Zealand. 

In  this,  as  in  almost  evory  case,  the  figures  represent  Ute 
number  of  epecies  whidi  haye  beon  described,  and  which  geno- 
rally  pass  current  aa  spocieB.  It  is  yery  probable  that  when  all 
the  forms  have  been  thoroughly  examined  many  may  turn  out 
to  ho  nothing  more  than  rariationa  of  the  eamo  specioa,  due  to 
difforcrcos  of  ago,  &c.  Thua,  according  to  Mr.  Seeley,  the  Am- 
Tiioniles  tplendens  from  the  groeneand  of  Cambridge,  oomprises 
cot  only  the  form  so-namod,  but  fourteen  others  occurring  in 
thosamobcd,  andwhichhave  received diatinctive  specific  namos; 
A^.  planuhtua  is  made  up  of  £va  so-called  speeies.  Xiooked  at 
from  this  point  of  view  the  700  would  bo  roplacod  by  a  much 
smaller  number. 

Captain  Aloxander  Gerard  discovered  ammonites  similar  to 
our  L,  oolitic  apocios,  in  the  high  passes  of  the  Himalaya,  16,200 
feet  abovo  the  sea. 

Section  A.     Back  with  an  entire  ked. 
1,  ArieUe, L,  oolitos,   A.  bifrons  [PI.  UI.,  Fig.  6),  blsul- 


F.    Bade  rotmd,  etmvtx, 
L.  ooL        A.  lieteroplirlliu  [Fig.  41]. 
oret  A.  planiilatus  (PI.  lU.,  Fig.  3). 


11.  BHerophyllt, 

12.  Ligcai, 


13.  ^nnuJafi,  ool.  A.  annnlahiB,  Hplex,  gigantotu. 

14.  Coronati,  ool.  A.  coroimhis  (Fig.  63),  Bublraris. 

15.  Fimbriati,         ool.  A.  fimbriatna,  linoattu,  hiranoa. 

16.  CoMiani,  36  speciea  of  very  rariable  form,  and  remarkiible 
for  the  number  and  complexily  of  their  lobee.    Triaa,  Aostiian 


Fig.e*.i 

(Fig.  64],  A.  Uettemioliii. 
Cbiooeras,  Leveille. 
Etymolofft/,  knot,  a  ram,  and  arai,  a  horn. 
Synonym,  Tropasum,  Sby. 

Example,  0.  cristatum,  D'Orbigny  (PI.  m.,  Fig.  8]. 
Shell  disuiidal ;  vhorb  separate. 

Dietrihvtitm,    13  speoies.      Neocomian  —  Upper  greenaand. 
Britain,  France. 

•  Fig.  S3.  Fndls  <4  AommUe 


t  F)g.  M.  Am.  Uixiitiluau,  KUiitlli].  ( 
l«ivieil  trmi  QanuUiK].    A,  pnBle,  ibowlog  Uu  a 
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ToiocKRAS,  D'Orbigny. 
Elymohgi/,  toxon,  a  bow,  ranu,  a  horn. 
Example,  T.  annulare.  D'Orbigny  (PL  IC..  Fig.  12). 
Bhdi  boir-eluipod ;  like  ui  amioonite  nncoilod- 
DiarilAiiion,  20  species.    Neooonuan,    Between  tlus  tukd  erfe- 
HTo*  and  anr^tocmu  there  an  nnmeroaa  int«rm«diate  fomiB. 

Akcyi/kxbas,  COrbignj. 

Etynuilogi),  anculos,  mcurved. 

Synonym,  Aniaoceraa,  Pictet. 

ExampU,  A.  epinigcnim  (PI.  IH,,  Pig.  10), 

Shell  at  first  discoidal.  with  separate  whorl9 ;  oftenrarde  pro- 
duced ut  a  tangent  and  bent  back  again,  like  a  hook  or  crosier. 

i>isf n'frufiOTi,  33  species.  Inioiior oolite — chalk.  SouthAmerica 
(Chili  nad  Bogota),  Europe. 

Sc.vPHlTES,  Parkinson. 
Elymology,  icaphe,  a  boat. 
Example,  8.  equalis  (PI.  IH.,  Fig.  9). 

SAfZIatfiratdificoidal,  with  close  whorls;  last  chamber  detached 
and  recurred. 
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Haicitxs,  Fukmscm. 

Elyiulogy,  havnu,  a  hook. 

Bxan^,  H.  attaniutua  (Fl.  m.,  Fig.  IS). 

BMt  hook-shaped,  or  bent  apon  itaelf  more  Oian  once,  tbo 
noiaas  npaiate. 

Dittributum,  58  species.  Xeocomian — Chalk.  SouQi  Ametica 
Ti«m  del  Fuego],  Europe,  India. 


Flg-U.  Salarf»  qI  Bamila  ci,laHlniaHi.I>tSr.' 

The  inner  courses  of  this  shell  probably  broak  away,  or  aro 
"  decoUntod,"  in  the  progress  of  ita  growth.  (Porbos.)  it. 
Q'Ottrigny  has  proposed  a  nev  genus,  hamulina,  for  the  twenty 
Dsocomian  species. 

FrrcnocEBAS,  D'Orbigny, 

Siymolofft/,  ptt/cke,  a  fold. 

BcampU,  P.  emericianum,  D'Orbigny  (PI.  m.,  Fig.  14). 

Sh^  bent  once  upon  itself;  the  two  straight  portions  in 
contact 

^^ittnbvium,  8  i^iecies.  Neocomian — Chalk.  Britain,  Franco, 
India. 

Baculites,  Lamarck. 

^ymdogy,  haeului,  a  staff. 

Ewrapie,  B.  ancope  (PI.  HE.,  Fig.  13). 

SA«IJ  straight,  elongated;  aperture  guarded  by  a  dorsal  process. 

Diilribution,  17  species.  Noocomian — Chalk.  Europe,  South 
Anoica  (Chili),  India. 

Bacuiina,  D'Orbigny,  2  species.  B.  Bonyaoa.  Noocomian. 
ftlnee.     Sutures  not  foliated. 

The  chalk  of  Nonnand;  has  received  thetuaBQOt.boMittUmK- 
dpHi,  Stan  the  abundance  of  thin  fossil. 


CLASS  n.— GASTEEOPODA. 

Tho  gasteropoda,  iiiclnding  Und-BnaOa,  sea-snails,  wlielke, 
Ihnpota,  and  tho  like,  are  the  types  of  the  moUtaca  ;  that  is  to 
say,  thcf  present  all  tho  loading faatnresof  molloaoous  organiaa- 
tion  in  the  most  promineiit  degree,  and  make  leas  approach  to 
tho  appcamnco  and  condition  of  fishes  than  the  cephalopoda,  and 
Ics  to  the  crustaceans  and  Eooph7t«3  than  the  bivalTee. 

Thoir  ordinary  and  chorscteristio  mode  of  locomotion  is 
exemplified  by  the  common  garden-snaO,  which  creeps  by  the 
successive  esponsion  and  contraction  of  its  broad  mtuonlar  foot. 
Those  muscular  moFoments  maybe  seen  following  eadi  ot^ierin 
nipid  wares  when  a  snail  is  climbing  a  pane  of  gloss. 

Tho  nii/dBobranckt  are  "aberrant"  gasteropods,  having  tbe 
foot  thin  and  Tortical ;  they  swim  near  tho  surface  of  the  sea  in 
a  rovorsod  position,  or  adhere  to  floating  soa-weed. 
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(puImont/«ni),  the  othet  water  [frraneAi/Ira).  Thewater-brwthers 
haTB  at  first  a  small  nautiloid  aholl,  capable  of  ooncealisg  thom 
entirely,  and  oloaed  by  an  opeicnlimi.  ^biatead  of  creeping,  tbey 
Bwim  witb  a  pair  of  (dliated  fins  springing  from  tiie  sidee  of  tho 
1  ead ;  and  by  this  meaiu  are  often  more  widely 
disper.-^ed  than  -we  sboold  be  led  to  expect  from 
tbeir  adult  habits;  thus  some  sedentary  species 
of  eaitfptraa  and  ehiton  hava  a  greater  range 
than  the  "paper-aailor,"  or  the  erer-drifling  / 
oceanic-snaiL 

At  Uiie  stage,  which  may  &irly  be  compared  \ 
with  the  larval  condition  of  insects,  there  is  ^ 

ecarcely  any  difference  between  tte  yonngof         Rs-OT.' 
folit  and  aplgtvt,  or  iiMctnum  and  vtrmxtut.    (U.  Edwards.) 

The  development  of  tbo  brancbiieroos  gasteropods  may  be 
observed  with  much  facility  in  the  common  nTer-Enaile  (poJu- 
dina);  which  are  viTipanniB,  and  whose  oyiducts  in  early  Booimer 
contain  young  in  all  stages  of  growth,  some  being  a  quarter  of 
an  inch  in  diameter. 


Fig.  68.   JhhutilUI  RP^pD&t 


Embryos  scarcely  visitle  to  the  naked  eye  haTo  a  well-formed 
shell,  ornamented  with  epidermal  fringes;  a  foot  and  opercnlnm; 
and  the  bead  has  long  delicate  tentacnla,  and  very  distinct  black 
Byes. 

The  doYOlopmcnt  of  the  pnlmoniferons  embryo  is  beet  seen  in 
the  tranBparent  eggs  of  the  freeh-wator  limneids ;  these  are  not 
hatched  until  the  yotmg  have  passed  the  larval  condition,  and 
their  ciliated  head-lobes  (or  veil)  ore  superseded  by  the  creeping 
disk,  or  foot. 

•  ng.  ST.  Frrsf  eUit  (trom  AMh  ma  HiKsdt).  o,  the  operenlmi) ;  Ibc  orfgliitl 
t  Kg.  «8.  JWiHtoio  rwiporo,!..  (ortaln*!);  UiB  InlHtnJ  orpuu  wo  reinMiitei  •• 
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The  .ioTnlupmcnt  of  the  air-fanailiarB  goet  <n  vitioB  dte  diell, 
imd  hiu  b-'m  truciNl  by  Vui  Beneden,  Q«genl«iir,  mad  othen 
in  ri-TiMT,  T-7roiiii:i'il:i.  Vitiiiiii,  BnliiiMifl,  and  Hdfct. 

Tho  iiuil  of  cha  gasteropoda  is  osiibIIj  ipimt,  ud  imtnlTa ; 
mnrrt  nmrlj  fxoii/dr,  or  coniial,  mud  in  ODS  genus  it  is  mmitivalvt. 
Thi.'  following  an  its  piindpol  '""^'■fi'— *■""" : — 

A.  Eignl.iriT  spiral. 

K.  t:Iuii!ra:<.il  or  nuretad;  tmbm,  ttarUdlit. 

b.  i.'yUiiilrlcul :   meyatpira,  papa. 

c.  ahort ;   bticciiium. 

d.  ^rWbnLiT ;  t'ltiot,  ^tMr. 

e.  ili^pp-'Beed ;  jadrtiim. 
/.  Jiswiilul ;  pl-inorbit, 

•J,  oonTolnti; :  up^^rtme  as  long  as  the  ah^ ;  ejfpnra,  lullii, 
h.  Aisifnnn. :  tapering  bo  each  end,  like  /Wrai. 

I.  tr'ji.'hiform  ;  conical,  with  a  fiat  Ixiae,  like  iTorhiu, 
k.  turl.'LJiiitcii :  conical,  with  a  round  base,  like  turbo. 

I.  few-wb'r!.:<l ;  [Idix  h<rm-ii(omi.     PI.  XII..  Fig.  I. 
m.  miinj--whi.rk-d;  H-:Iix pol^jyTut.!.     PI.  XH.,  Fig.  2. 
«.  our-*!i;ipcil ;   hiliKitii. 

B,  rmpdiirly  spiral;  iiliquaria,  verm<.t\i3. 
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bnt  mora  commonly  the  iimer  nde  d  Qie  spind  tabe  is  formed 
by  the  pre-exiBtiiig  whorla  (Fig.  69). 

The  axig  of  the  shell,  arormd  which  tiie  whorls  are  coiled,  is 
sometimee  open  or  hollow;  in  which  case  file  shell  is  said  to  be 
perforated,  or  umhUicattd  (e.g.  tolarium).  The  perforation  may 
bo  a  more  chink,  or  fisernre  (nma),  as  in  lacuna;  or  it  may  he 
filled  np  bj  a.  ahelly  deposit,  as  in  mejiy  natitai.  In  other  ahelle, 
like  the  friUm,  the  whorls  are  closely  coiled,  leaving  only  a 
pillar  of  shell,  or  colwiufla,  in  the  centre  ;  snoh  sheUs  are  said 
to  le  imperforate, 

apex. 


satnre. 

posterior  canal. 

outer  lip 
of  the 
apertnre. 

anterior  canaL 


Fig.  et.  Section  o!  t  apdnl  nnlnlTs.* 


The  apes  of  the  shell  presents  important  choTOcterB,  as  it 
vaa  the  nucIeiM  or  port  formed  in  the  e^ ;  it  is  sinistntl  in 
the  j<yraraiddUdtK,  obliqoe  and  Epiml  in  the  nudeohraneht  and 
tmargimdix,  and  mammUlated  in  Turbindla  pyrum  and  Fatut 
ant-iquut. 

The  apbx  is  directs  backwards  in  all  except  some  of  the 
fotellider,  in  which  it  is  tamed  forwards,  oyer  the  animal's  head. 
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In  the  adult  condition  of  Bome  aheUa  &e  apax  ia  alirajt  tnincated 
(or  decollatfd}  aa  in  cylindrtUa  and  AiUiniM  ieeaOalm;  in  others 
it  is  only  truncated  Then  the  ftTiimala  bare  lived  in  addnlouB 
wtttora  (e.g.  cerilhidea  and  pirtna),  and  opecimeiis  may  be 
obtained  from  mora  bTonrable  eituationB  niOi  the  points 
perfect. 

The  line  of  chojmet  formed  by  the  junction  of  Qie  TitorU  is 
termed  the  tuturt. 

The  last  turn  of  the  shell,  or  hody-vihorl,  is  asually  yeiy 
capacious;  in  the  females  of  some  species  the  whorls  enlarge 
more  rapidly  than  in  the  males  (e.g.  Bueeinam  undatum).  The 
"  base  "  of  the  ehell  is  the  opposite  end  to  Hie  apex,  and  is 
usually  tho  front  of  tho  aperture. 

The  apfrtun  is  entire  in  most  of  the  vegetable  feeders  {holot- 
tomiUi),  but  notched  or  produced  into  a  eanal,  in  tho  canuTorous 
famihes  ^liqhonBslomata) ;  this  canal,  or  siphon,  is  respiratoiy  in 
its  ofBco,  and  docs  not  necessarily  indicate  the  nature  of  the 
food.  Sometimes  there  is  a  posterior  channel  or  canal,  whidi 
is  escurrent,  or  anal,  in  ita  function  (e.g.  eirombida:  and  oviihim 
roh-a) ;  it  is  represented  by  the  slit  in  scisaunlta,  the  tube  of 
li/phis.  the  perforation  in  Jinfurdh:,  and  tlio  series  of  holes  in 


GASTEROPODA. 


207 


nuinfle-lobes  when  the  animal  expands,  acquire  a  glazed  or 
enamelled  sorfkce,  like  the  cowries ;  when  the  shell  is  deeply 
immersed  in  the  foot  of  the  animal  it  becomes  partly  glazsed,  as 
in  cymba.  In  all  other  shells  there  is  an  epidermis,  although  it 
is  sometimes  very  thin  and  transparent. 

In  the  interior  of  the  shell  the  mnscnlar  impression  is  horse- 
ahoe  shaped,  or  divided  into  two  scars ;  the  horns  of  the  crescent 
are  turned  towards  the  head  of  the  animal. 

The  cperculum  with  which  many  of  the  gasteropods  close  the 
aperture  of  their  shells,  presents  modifications  of  stnicture  which 
are  so  characteristic  of  the  sub-genera  as  to  be  worthy  of  particular 
notice.  It  consists  of  a  homy  layer,  sometimes  strengthened  by 
the  addition  of  calcareous  matter  on  its  exterior,  and  in  its  mode 
of  growth  it  presents  some  resemblance  to- the  shell  itself.  Its 
ixmer  surfeu^  is  marked  by  a  muscular  scar,  whose  lines  bear  no 
relation  to  the  external  lines  of  growth,  and  its  form  is  unlike 
the  muscular  scar  in  the  sheU.  It  is  developed  in  the  embryo, 
within  the  egg,  and  the  point  from  which  it  commences  is  termed 
the  nucleus ;  many  of  the  spiral  and  concentric  forms  fit  the 
aperture  of  the  shell  with  accuracy,  the  others  only  close  the 
entrance  partially,  and  in  many  genera,  especially  those  with 
large  apertures  (e.g.  doliumy  cassidana,  harpa,  naviceUa)^  it  is 
quite  rudimentary  or  obsolete. 


Fig.  70. 


Fig.  71. 


Fig.  72. 


Fig.  78. 


Fig.  74. 


The  operculum  is  described 

Concentric,  when  it  increases  equally  all  round,  and  the  nucleus 
is  central  or  sub-central,  as  in  pdludtna  and  amptdlaria  (PI.  IX., 
Fig.  26). 

Imbricated,  or  lamellar  (Fig.  71),  when  it  grows  only  on  one 
side,  and  the  nucleus  is  marginal,  as  in  purpura,  phorus,  and 
paludomus. 

Claw-shaped,  or  tmguiculate  (Fig.  70),  with  the  nucleus  apical 
or  in  front,  as  in  turhinella  and  fums ;  it  is  daw-shaped  and 
serrated  in  stromhus  (Fig.  76). 

Spiral,  when  it  grows  only  on  one  edge,  and  xqvoWqa  b^^  ^ 
grows ;  it  is  always  sinistral  in  dextral  ahells. 

PauctspiiMl,  or  few'whorlod  (Fig,  73),  as  in  Kttorina« 
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f^ib-mm:.  or  scarctly  spirml.  in  nujoja  (H.  Vm., Fig.  2fi») 
MuJthfir:!.  c.r  EaEv-wiioried  (Pig.  72J,  u  in  froeAiM,  whort 
tliej  sdceUmes  amoiint  to  troity;  th.«  mnnber  of  tnmB  vhicl 
thf!  operculum  moke^  id  sot  determined  by  the  nombor  of  whorli 
in  thn  ihell,  bat  br  tlic  cnrntme  of  tba  opening,  and  the  neoee- 
eity  tiiat  the  operculum  ahoold  t«tq1t«  fiut  enough  to  fit  ii 
toLstantly.  ^oselcy.) 
It  is  fali  to  be  ■iriicuiiited  vhenit  haamprqjedion,  asinticrifc 

(ri».  74). 

Too  much  importance,  howrer,  mnEt  not  be  attached  to  thii 
Tory  variable  pinto.  3^  an  &iil  to  cla^sifioition ;  it  is  prewnt  ii 
»jiutt  spccied  of  tvlut-i.  Mra,  conat,  mitru,  and  amodlaria,  ba' 
absent  ia  others  :  it  is  (indifferently)  homy  or  shelly  in  thi 
^Iiecied  tii  ■tnipull.iri'j  and  natica;  inpaludina  it  ia  oonoentrio,  li 
f-l'vi'/mua  UunelUr.  in  raltata  spiral;  in  «a2arium and MrttAitim 
i"  is  "•  Ii! ti fpirul  Dl  piuciapiral. 

The  re^eurche^  ut'  I>r.  LoTen*  hare  led  to  many  attempts  heinf 
made  to  n.'m<.xlel  the  arrangement  of  the  Gtuteropoda  by  the  ai^ 
of  peculi;iritic#  in  tb-^ir  d'^'a'.itinn.  ITbatcTcr  improvements  ma] 
bo  thus  obtain';  J.  it  Jo-:s  clI  ;ipp.  ;ir  dt'^irablo  to  introduce  a  nOT 
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Some  of  ttio  gasteropoda  can  sofipend  tiieniBelTM  by  glatisous 
threada,  likv  liliopa  aid  Butoa  parpo,  yriacb  noekar  themselTea 
to  eea-weeds  (Gray),  and  cerWudae  (Fig.  16), 
which  frequcutly  leaves  its  proper  eletment, 
and  is  found  hMipng  in  the  air.  (AdamB-)  A  / 
West  India  land-snail  {eydcttoma  nupentttm)  ' 
also  sospends  itself.  (Guilding.)  The  origin 
of  these  threads  has  not  been  explained ;  bat 
some  of  the  limaeti  lower  themaelTse  to  the 
gronnd  by  a  thread  which  is  not  seoeted  by 
any  particular  gland,  hut  derived  from  the 
exudation  ovqt  the  general  snr&ce  of  the  body. 
(Liater,  D'Orbigny.) 

The  division  &l  this  extenmve  clasa  into 
oidere  and  families  has  engaged  the  attentdon 
of  many  naturalists,  and  a  variety  of  methods 
liavo  been  propoaod.  Cuvier's  classification  was  "8'  ". 

the  first  titat  possessed  much  merit,  and  several  of  his  orden 
bave  nnce  been  united  with  advantage. 


System  of  Onvier. 

Class.     OAffTZROFODA. 

Older  I.  Pectdnibtanchiata 
3.  9cutibrandbiata 

3.  Cydobianchiata 

4.  Tobnlibranchiata  ■ 

6.  Pnlmonata 

C.  Tectibmnchiata 

7.  Inferobranchiata 

8.  Nndibianohiata.  . 
Class.    Hbtebopoda. 


System  now  ad(^l«d. 


Old.  Ftotobnnthiafa,  U.  Edw. 
Old.  Pidmoni/era. 
Otd.  Opiithdbranehiata,  U.  £dw. 
Otd.  Nvdeobranehiaia,  BL 


Order  I.  PsoeoBRABCBUTA. 
Abdomen  woll  developed  and  protected  by  a  shell,  into  which 
tho  whole  animal  can  nsoally  retire.  Mantlt  forming  a  vaulted 
chamber  over  the  bach  of  the  head,  in  whidi  ore  placed  the 
feretory  orifices,  and  in  which  the  branchisa  are  almost  always 
'olgcd.  Bronchia  pectinated,  or  plume-like,  situated  {proxm) 
in  advaneo  of  tho  heart.    Sema  distinct.     (If.  Edwards.) 


aECnOIT  A.      SrpHOHOSTOMATA. 


SAeii  spiial,  usually  imperforate; 
into  a  ctuutl  in  Avot.    ^erculam  homy,  luoeQax. 


Carnivorous  Qasteropods. 
ipertore  notched,  ot  vio^'^^^ 
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jlni'mol  provided  with  a  retractile  pioboecis ;  eTO-pedicelscos- 
nate  with  the  tentacles  ;  maigin  of  tiie  manUe  prolonged  into  a 
siphon,  by  which  water  ia  OODTOyod  into  the  biuichiuL  chamber ; 
gills  ouo  ot  two,  comb-liks,  placed  obliqael;  over  the  back. 

Species  all  marine. 

Fa^ilt  I. — SlBOttsniS.    Wing-ehellB. 

SArlZwith  an  expanded  lip,  deeply  notched  near  the  canal. 
Operculum  claw-shaped,  serrated  on  itte  oatei  edge. 

Animal  Jumiahed  with  la^e  eyee,  placed  on  thick  pedicels ; 
tentacles  slender,  rising  ^m  the  middle  of  th^  eye-pediceU. 
Foot  narrow,  ill-adapted  for  creeping.  Lingual  teeth  single ; 
Tincini,  three  on  each  aide. 

The  atrombs  are  carrion  (bedeia,  and,  for  mollnscoas  animals, 
very  actiyo ;  they  progroes  by  a  sort  of  leaping  movement,  turn- 
ing their  heavy  shell  from  side  to  side.  Their  eyes  are  more 
perfect  than  thoso  of  the  other  gastOTopods,  or  of  many  fishes. 


the  utterior  caiul.    langual  teeth  {8.  fioridvt)  T  ctuped ;  ancud, 
1  tri-dentate,  2,  3  dav-diaped,  ample  (Fig.  77].* 


Fig.  TT.  Stnmliui.  (WUton). 

Blrombut  (floridns)  is  deeciibed  by  Lov^n  oa  having  a  non- 
tetractQe,  prodaced  muzile,  lile  AporthaU.  8.  jfibbertihi*  is 
npresented  by  Br.  Ber^  with  all  the  imcim  danticnlatcd. 

Dittribution,  S5  species.  West  Indies,  Ifoditemnean,  Sod 
Sea,  India,  Uauritiiie,  China,  New  Zealand,  Pacific,  West 
America.    On  reefe,  at  low  water,  and  tunging  to  10  fathoniB, 

Fouil,  S  cretaceous  Bpeciee;  3  species  Hiocono — .  South 
Europe.  There  is  a  group  of  small  shells  in  the  eocene  tertiary 
strata  of  England  and  France,  nearly  relat«d  to  tho  liring 
3.  fiaurellui,  L.,  some  of  which  have  been  placed  with  nwM- 
laria,  because  the  notch  in  the  outer  lip  is  small  or  obsolete. 
They  probably  constitute  a  sdb-genus,  to  which  tho  name 
^mdla  Ag.,  might  be  applied.  Example,  8.  Bartononsis.  PL 
IT..  Pig.  2. 

The  fountain-shell  of  ihe  West  Indiee,  8.  gigai,  L.,  is  one  of 
tho  lai^est  living  EQiells,  weighing  sometimes  four  or  fire  pounds ; 
its  apox  and  spines  are  filled  up  with  solid  shell  as  it  becomes 
old.  Immense  quantities  are  ananally  imported  from  the 
Bahamas  for  the  manufacture  of  cameos,  and  for  the  porcelain 
works;  300,000 were  brought  to  LiTeipool  alono  in  the  year 
1850,     (Mr.  Archer.) 

FteeocerjIS,  Lam.    Scorpion  shell. 

Klijraology,  pUron,  a  wing,  and  mmm,  a  horn. 

Tifpe,  P.  lambifl.     PI.  IV.,  Fig.  3.        » 

Shell  Uio-strombuB  when  young ;  outer  lip  of  the  adult  pro- 
duced into  several  long  claws,  one  of  ^em  close  to  the  spin, 
and  formicg  a  posterior  canal. 

SXslribution,  12  Bpecies.    India,  China. 

•  Ths Ungixl dntition  of  ttromhu  raHEOblM  thatch  oporrUi. ud  imnUliaUM 
olthe wlislkai  bolltlammipnitialiJatbitf^ViirrAAuiilhan  '  "       *  "* — '~'~ 


rcr=-:Ta»i  ly  D'Orbigny, 
r  ■•^'"' :  aas-j  of  ;bam  ore 


■  ■  ■dins— ohilk ;  =  iTorrLili?'.  ti  spedcs. 
-.i  JWTO  -i;  :t:Mr  I;r  f^cmooslr  ex- 
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in  DOW  knoim  to  hxn  no  «fiBmfy  viOi  tlw  Atlantitlm,  but  to 
M  the  krra  foim  of  specifiB  belonging  to  the  Uuricidte. 


Fig.  "a.  Ultra  Uivutpiaa.  (WOtoiL) 

If  ITBEX  (Pliny),  L. 

Types,  K.  palnka-roe»,  PI.  17.,  Fig.  10.    U.  tenuispino,  PL 
rr..  Pig.  0.      If.  b&iuteUuni,  PL  IT.,  Pig.  8.     U.  ndix, 


Bhdl  0Tnianent«d  vitli  tbrea  or  more  oontinnons  longjtadinnl 
raricefl  ;  aperture  rounded ;  b>nk  often  very  long ;  canal  partly 
:loaed ;  operoulom  concentric,  nucleua  enp-apicol  (PL  IT. ,  Fig. 
10) ;  lingnol  dentition  (U.  erinaoens),  teeth  single,  three 
frosted ;  unoini  single,  curred.  For  dentition  of  M.  tenuitpitut 
j«i  Fig.  18. 

Dittribution,  220  specdea.  World-vide ;  moet  abundant  on 
tho  West  Coast  of  tropical  America,  in  the  Chineae  Sea,  West 
Coast  of  AMca,  West  Indies;  ranging  from  low  water  to  26 
fathoms,  rarely  at  60  fathoms. 

Fotiil,  164  species.    Eocene — .    Britain,  France,  Java,  fto, 

A  few  of  the  speciee  usnally  referred  to  tlus  genus  belong  to 
pitania  and  tropkoii. 

Tho  murices  appear  to  form  only  one-third  of  a  whorl 
annnfllly,  ending  in  a  varix;  some  epeoies  form  intermediate 
rarices  of  less  extent,  if.  erinaceui,  a  very  abundant  species  on 
the  coofita  of  the  channel,  is  called  "  sting- winkle  "  by  fisher* 
men,  who  say  it  makes  round  holes  in  the  other  shell-fiah  with 
its  beak.  (See  p.  21.)  Tho  ancients  obtained  their  purple  dye 
from  species  of  muTtx  ;  tho  small  shells  were  bruised  in  mortars, 
tho  aaimals  of  the  larger  ones  taken  out.  (P.  Col.)  Heaps  . 
of  broken  shells  of  the  M.  trunctiiut  and  caldron -shapod  holeo 
in  the  rocks  may  still  be  seen  on  the  Tynan  shore.  (Wilde.)  On 
the  coast  of  the  Uorea  there  Ls  giTni'lar  evidence  of  the  employ- 
ment of  M.  hrandari*  for  the  same  purpose,  (M.  Boblaye.) 

TTFHifl,  Montfort, 
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Type,  T.  pungent.    PL  IV.,  Fig,  11. 

t^^hell  Lke  miirex;  bat  luTing  tabular  spinM  between  iitn 
raricca,  oi'  wltich  the  last  ia  open,  and  occupied  bj  Ute  eicarrant 

Sutribttlion,  9  epeciefl.    Uediterranean,  West  A&ica,  Cape, 
India,  Western  America.    — 50  &tlioms. 
Foitii,  8  species.    Eocene — .    London,  Farifl. 

PiSAiTU,  BiTon,  1832. 

Etymology,  a  native  of  (tlie  coast  near)  Pita,  in  Tuscany. 

Synont/ma,  FoUia,  Enzina,  and  Enthria  (Qray). 

Ti/pea,  P.  macolosa,  Fl.  17.,  Fig.  14  (Ennna),  loaati.  H. 
IV.,  Fig.  15. 

Shell  with  numerons  indistinct  Taricea,  or  smooth  and  spirally 
striated  ;  canal  short ;  innffl  lip  vrinkled ;  onter  lip  oresulated. 
Operculum  ovate,  acut« ;  nndens  apicaL 

The  pimrtia  have  been  nsoally  confounded  Titb  huccinam, 
murex,  and  ricinula. 

Siilribulion,  about  120  species.  West  Indies,  Africa,  India, 
Philippines,  South  Seas,  Western  America. 


}nw  water  to  10  or  20 
dredged  at  50  fiithoms. 


&thoins ;  one  minute  speciea  has  been 


rig.  I>.  One  ol  Uie  baceal  ^><a  ot  JhiiHi,if  [WlUon.) 


FoMi'I,  iS  Bpecdea.    Eocene — .    Britain,  Fiance,  Ac.    OhilL 

The  great  triton  {T.  tritonia)  Is  flie  oonoh  hlown  by  the 

Australian  and  Polynesian  IsbiidoTS.    A  very  similat  specios 

(r.  nodi/enu)  is  found  in  the  lleditenaoean,  and  a  tbiid  in  the 


Fit.  80.  T««th  of  TVitoK,  a^L   (WDton. 

Weat  Indies.    Ihe  buccal  plates  and  teotb  of  Triton  are  shown 
in  Figs.  79,  80. 

Fabciolajiia,  Lam. 

EtyTnology,  /(ueiola,  a  band. 

Ti/pf ,  F.  tulipa.    PI.  v..  Fig.  1. 

SlitU  fosifoTia,  elongated ;  whorls 

round   or    angular;    canal    open; 

colomellar  lip  tortuons,  witii  sereral 

obliqne  folds.      Opertnlum  olaw- 

eliaped.     J^.  gigajitta  of  the  Sonth 

Boss  attains  a  length  of  nearly  two     -  ■. iwiitonT) 

foet.    The  tooth  of  Fatoiolaria  ro- 

lemblo  those  of  Funu  I^ndicui.     In  Bwcvmim  u'ndotum,  *Cti« 

modian  tooth  hu  Si'6,  or  rarely  nz  dcmtiolM ;  a&d.  ISx  .'^''Ck.Xfnv 


Fig.  SI.  Fmeiotana  Tbmdjsi 
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has  obsorrod  that  B.  limboitan,  g  haa  Uie  teeth  Bono  cusped, 
while  in  the  females  they  are  six  oasped. 

Distribution,  106  species.  West  Indies,  Mediterranean,  West 
Africa,  India,  Australia,  Sontli  Pacific,  Western  America. 

Fossil,  30  species,  XI.  chalk — .    France. 

TURBDflLU.,  Lara. 

Etymologt/,  diminutive  of  turbo,  a  top. 

Type,  T.  pyram.    PI.  V.,  Fig.  2. 

Shell  thick  ;  Bpire  short ;  columella  with  several  transrersf 
folds.  Operculum  claw-shaped.  Fig.  70,  The  chank-shell 
(r.  pyrum)  is  carved  by  the  Cingalese,  and  reversed  varieticB  of 
it,  from  wliich  the  priests  administai  medicine,  oro  hold  sacred. 

Distribution,  70  species.  West  Indies,  South  America,  Afiiea, 
Ceylon,  Philippines,  Pacific,  Western  America. 

Fossil,  20  spocies.    Uiocene — . 

Suh-geiiera,  Cynodonta  (Sohnm.),  T.  oomigera.  PI.  V.,  Fig.  3. 

LaUrus  (Montfort),  T.  gUbula.    PI.  V.,  Fig.  4. 

Lagcna  (Schum.),  T.  Smaragdula,  L.  species.  Northern 
Australia, 

Cakcellabu,  Lam. 
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ShiU  ihin,  umbilicated ;  spirally  farrowed ;  the  ridges  with 
epidermal  frmges;  columella  obliquely  truncated;  opercolnm 
lamellar,  nucleus  external. 

Animal  with  a  short  broad  head ;  tentacles  distant,  with  eyes 
on  the  middle ;  proboscis  long,  retractile. 

Lingual  dentition  similar  to  vdutina ;  teeth  single,  hamate, 
denticulated ;  uncini  3 :  1  denticulate,  2  and  3  simple  (Fig.  82). 


Fig.  82.  TrichatropU  boreaUi.    (WarringtoQ). 

LiOyen  places  Trichatrcpia  in  the  .same  family  with  Vdutina; 
Cancellaria  is  very  closely  allied,  though  it  wafits  both  teeth 
and  0})erculum.  Mr.  Couthouy  describe  Trichoiropis  canceUata 
as  haying  a  muzzle  like  Littorina. 

Distributiony  14  species.  Northern  seas.  United  States,  Green- 
land, Melyille  Island,  Behring's  Straits,  North  Britain.  15 — 80 
fathoms.     1  species  from  Japanese  seas  (A.  Adams). 

Tossil,  1  species.    Miocene — .    Britain. 

Pybula,  Lam.    Fig-shell. 

JEtymologi/y  diminutiye  of  pyrus,  a  pear. 

Synonyms f  Ficula,  Sw.  Sycotypus,  Br.,  Cassidula,  Homph. 
Cochlidium,  Gbay. 

Type,  P.  ficus.    PL  V.,  Fig.  6. 

Shell  pear-shaped;  spire  short;  outer  lip  thin;  columella 
smooth ;  canal  long,  open.  No  operculum  in  the  typical 
species. 

Distrihxdiony  39  species.  West  Indies,  Ceylon,  Australia, 
China,  "Western  America. 

Fos8il,  32  species.  Neocomian — .  Europe,  India,  Chili,  Java. 

Pyrvla  ficuB  has  a  broad  foot,  truncated  and  homed  in  front ; 
the  mantle  forms  lobes  on  the  sides,  which  nearly  meet  oyer  the 
back  of  the  shell.  Chinese  seas,  in  17 — 35  fathoms  water. 
(Adams.) 

Sub-genera,  FtUgur,  Montfort  P.  perversa.  (=  Pyrdla,  Sw. 
P.  spirillus.) 

Jlapana,  Schum.  P.  bezoar,  shell  perforated.  Operculum 
lamellar,  nucleus  external.    Tlus  appears  to  be  a  Puxpum* 

Myriatica,  Sw.  P,  mej^iz^ua.     PI.  V.,  Fig.  *!•    CS^TCviDoasEL 
pointaJ,  curyed. 
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Frsra,  Tjun.     Sjundte-slielL 

Sijnoni/ms,   Colus,   nmnph.    Leiostonu  (bnlbiiimiiis).    8v. 

Strepsidum,  Sw. 

T>/pf,  F.  colus.    PI.  v.,  Fig.  8. 

.Sl.elt  fusiform;  epire  manj-irkorled;  oknal  etr&ight,  long; 
operculum  ovate,  curred,  nncleus  apical.    PI.  T.,  Pig.  9*. 

Distribution,  184  epeciea.  World-wide.  The  typical  epociei 
Bro  Eub-lropioal.  Australia,  New  Zealand,  China,  Senegal, 
Vnitcd  Sfafos,  Western  America,  Pacific. 

Sbiiil,  320  spocics.  Bath  oolite?  Qault — Eooeno— .  Britain,  &e. 

Sub-'jenem,  Trophon,  Montfort.  F.  mBgellanicoa,  PI.  IV., 
Fig.  IG.  3B  species.  Antarctic  and  Northern  eeas.  British 
cast,     o — TO  fdthoniB.     Fmsil,  Chili,  Britain. 

Oltivella,  Sw.  (CjTluluB,  Hinds),  body-whorl  ventrioose,  Bud- 
donly  contracted  in  front ;  canal  long  and  straight.  Itosembling 
a  turbinulla,  without  plaite.  2  species.  Marquesas,  Panama. 
7'WsiV,  Eocene.     P.  longicvua  (Solacdcr),  Barfou,  &c. 

Chyysodonnu,  Sw.  F.  antiques  (var.).  PI.  V.,  Fig.  a.  Canal 
fhort ;    apox  papillary;    liii^Tinl   dentition   lilkO   Lucti 
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^Pig.  16),  nchidian teeth aiagle,  traiisrerse,  dentatod  in  front; 
unciui  aiiigle.     CanuTorona. 

Broooniu,  L.    TFlielk. 

Etymology,  lueeina,  a  fanmpet,  or  tri ton's- ahell. 

Type,  B.  undatum.    PL  T.,  Fig.  10. 

£AcIIfew  vhorled;  whorls  Tentricoee ;  apertoie  large ;  osnkl 
very  ahort,  reflected;  op«raalam  lamellar,  nucleus  eztenmL 
(See  Fuania.) 

JHtMhutim,  48  epeciee.  Northern  and  Antarctic  eeaa.  Low 
water  to  lOO&thoma,  (Forbes.)  (B.  ?  clathratum,  136  fathoms, 
off  Cape}.    South  Anskalia. 

Fotit,  130  speoiea,  including  Puania,  Ac.  QaultF — Miocene — 
Britain,  Prance. 


The  vheUc  is  dredged  for  the  market,  or  used  oa  bait  by 
fishermen;  it  may  be  taken  in  baskets,  baited  with  dead  fish. 
Its  uidamental  capsules  are  aggregated  in  roundisb  masses, 
which  when  thrown  ashore,  and  drifted  by  tho  wind  roacmble 
coraUines.  Each  capsule  contains  five  or  six  young,  which, 
when  hatched,  are  like  Fig.  83,  b:  a  represents  the  inner  side 
of  a  single  capsule,  showing  the  round  hole  from  which  tho  fry 
have  escaped. 

SiJ>-geniu,  CommtSa,  Gray.  Ex.  B.  limboaum,  purptira 
macnlosa,  Ae.    Opercolnm  as  in  /umm.    About  12  species. 

PSEDDOUVA,  Swainson. 
Etymology,  named  from  its  resemblance  to  oli'va,  in  form 
Syxmynw,  Snhx^bnotanom,  D'Orbigny.    Oastridium  (Gray; 
0.  Sowerby. 


m  an  OTMaF«beU,  la  the  ubinel 
:  *  «in»efl£»  (ii»  iBBgth  o(  iiM  jooag  •hell. 

j4  a 
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Type,  P.  plmnbca.    V\.  T.,  Pig.  12. 

Shell  globular,  thick ;  with  a  deep  spiral  tartaw  ne&r  tha 
front  of  tha  body-whorl,  formiog,  as  in  monotero*,  r  small  tooth 
on  the  outer  lip;  epire  short,  acate;  Butme  ohAimelladi  inner 
lip  callous;  aperture  notched  in  front;  operculum T  Animal 
unknown. 

Dielribution,  C  Bpeciea.    A&ica  and  California. 

Fossil,  o  9peoiD«.     Eocene.    Britain,  France,  Chili 

?  Anolax  (Boissy),  Conrad,  Leo. 

Etymology,  an  <iuJax,  without  furrow.' 

Synonyms,  Buccinanops,  D'Orbigny.  Leiodomns,  St.  Bnltia, 

Types,  A.  gigantea,  Lea.  Buo.  lEeyigatnm.  B.  semiplicsta, 
PI.  v.,  Fig.  U. 

Shell  variable ;  like  buccinom,  pBendoliTa,  or  terebta ;  antnrea 
enamelled  ;  inner  lip  callous. 

Animal  without  eyes;  foot  very  broad;  tentacles  long  aaf 
slender  ;  operculum  poiutod,  nucleus  apical. 

Diitribution  2G  species,     Brazil,  "West  Africa,  Cej-lon,  Pacific 
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EbxtbitjL,  Lamarck,    iTOory-shell. 

Etymology t  ehur^  ivory. 

Synonym,  Latnmcnlas,  Qrsy. 

Type,  E.  spirata.    PL  V.,  Fig.  11. 

Shell  nmbilicated  when  young ;  inner  lip  caUons,  spreading 
and  ooyering  the  umbilicas  of  the  adult ;  operculum  pointed, 
nucleus  apical. 

ZHttrihutum,  9  species.  Bed  Sea,  India,  Cape,  Japan,  Ohina, 
Australia.  Solid,  smooth  shells,  which  have  usuUly  lost  their 
epidenniB,  and  are  pure  white,  spotted  with  dark  red;  the 
animal  is  spotted  Hke  the  shell.    14  fathoms.    (Adams.) 

Nassa,  Lam.    Dog-whelk. 

Etymology,  nassa,  a  basket  used  for  catching  fish. 

Synonyms,  Desmoulinsia  and  Northia,  Gray. 

Type,  N.  arcularia.    PI.  V.,  Fig.  15. 

SheU  like  buccinum ;  columellar  lip  callous,  expanded,  form- 
ing a  tooth-like  projection  near  the  anterior  canal.  Operculum 
oTate,  nucleus  apical.  Lingual  teeth  arched,  pectinated ;  uncini, 
with  a  basal  tooth. 

The  animal  has  a  broad  foot,  with  diverging  horns  in  front, 
and  two  little  tails  behind.  N,  ohsoleta  (Say)  lives  within  the 
influence  of  fresh  water  and  becomes  eroded.  N,  reticulata,  L., 
is  common  on  the  English  shores  at  low  water,  and  is  called  Hiq 
dog-whelk  by  fishermen. 

Distribution,  210  species.  Low  water — 60  fathoms.  World- 
wide.   Arctic,  Tropical,  and  Antarctic  Seas. 

Fossil,  19  species.    Eocene — .    Britain,  &c.   North  America. 

Suh-genus,  Cyllene,  Gray.  C.  Oweni,  PI.  V.,  Fig.  17.  Outer 
lip  with  a  slight  sinus  near  the  canal;  sutures  channelled. 
West  Africa,  Sooloo  Islands,  Borneo.  Fossil,  Miocene,  Touraino. 

Cydonassa,  Swainson.    C.  neritea,  PI.  V.,  Fig.  16. 

Phos,  Montfort. 

Etymology,  phos,  light. 

Synonym,  Bhinodomus,  Sw. 

Type,  P.  senticosus,  PI.  V.,  Fig.  18. 

Shell  like  nassa ;  cancellated  ;  outer  lip  striated  internally, 
with  a  slight  sinus  near  the  canal ;  columella  obliquely  grooved. 

The  animal  has  slender  tentacles,  with  the  eyes  near  their 
tips. 

DistribuUon,  30  specios,  (Cuming.)  BedSea,  C3«y\oTi,'5!\i2^V 
pines,  Australis,  West  AmericsL, 
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Elymology,  diminativs  of  ringtru,  &om  ritigo,  to  gnn. 

Fi/pc,  E.  ringonfl.  PI.  V.,  Fig.  21. 

Shell  miDuto,TeDtricose,witlia small spiro;  aperture  notched, 
oimnolta  callous,  deeply  plaited ;  outer  lip  thioketted  acd 
eflocted. 

Ditlribtdion,  7  epccicg?  Mediterranean,  India,  Philippines, 
iallapiigo9. 

Foesil,  9  specias.  Miocono — .  Britiun,  !Franc«.  Ein^cula 
3  placed  with  it'issn  by  Dr.  Gray  and  Mr.  S.  Wood  ;  it  appeaia 
o  us  very  nonrly  alliod  to  cinulia  ■=  aviilana,  D'Orbigny)  in 
ornaUllida:. 

PuiLPCTRA  (Adans.),  Lam.    Purple. 

T;ipe.  P.  poreicn.  PI.  YT.,  Fig.  1. 

Shdl  striated,  imbricated,  or  tuberculaf ed ;  spire  ahort; 
.portiire  lai"^,  sUghtly  notched  in  front ;  upper  lip  muoh  worn 
.nd  flattened.  Operculum  lamellar,  nucleua  eTtaraal.  PI.  YL, 
rig.  3.  Lingunl  dentition  like  murex  erinaceut;  teeth  traus- 
■erse,  three  prestod  ;  imcini  small,  Bimplo. 

Many  of  the  ptirpurm  produra  a  fluid  which  givea  a  dull 
■rimson  dye;  it  maybe  obtained  by  pressing  on  the  operculum. 
^.  lapillva  abounds  on  the  British  coast  at  low  water,  amoogat 
ta-weed;  it  is  Tory  destructive  to  musBol-bedB.     (Fleming.) 

Diatrihiiiion,  HO  species.  West  Indies,  Britain,  Africa,  India, 
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wliich  lives  on  the  anUpcUhei  ericoideB,  When  adnlt  they  attach 
themselyes,  singly  or  in  groups,  to  the  branches  of  the  coral,  or 
lo  each  other,  by  a  solid  extension  of  the  lips  of  the  shell.  The 
aperture  becomes  closed,  with  the  exception  of  the  respiratory 
canaL 

MoKOCEROS,  Lam. 

Etymology ,  monoa,  one ;  ceraa,  a  horn. 

Syncmyms,  AcaYithina,  Fischer.     Chorus,  Gray. 

Type,  M.  imbricatum.  PI.  VI.,  Fig.  4.  (Buc.  monoceros, 
Chemn.) 

Shdl  like  purpura ;  with  a  spiral  grooye  on  the  whorls,  end- 
ing in  a  prominent  spine  on  the  outer  lip.  This  genus  is  retained 
on  account  of  its  geographical  curiositjr ;  it  consists  of  species 
of  purpura,  lagena,  turbinella,  pseudoliva,  &c. 

Distribution,  18  species.    West  coast  of  America. 

Fossil,  Tertiary.    Chili. 

M.  giganteus  (chorus)  has  the  canal  produced  like  fusus,  M. 
ctngukUum  is  a  turhinella,  and  seyeral  species  belong  more  pro- 
perly to  lagena, 

Pedioulabia,  Swainson. 

Type,  P.  sicula.    PI.  VI.,  Fig.  5.    {Thyreus,  Phil.) 

Shell  very  small,  limpet- like ;  with  a  large  aperture,  channelled 

in  front,  and  a  minute,  lateral  spire.  Lingual  dentition  peculiar; 

tooth  siDgle,  hooked,  denticulated ;  undni,  3 ;  1  four-cusped,  2, 

3,  elongated,  three-spined. 

Distribution,  1  species.     Sicily,  adhering  to  corals.    Closely 

allied  to  purpura  madreporarum,  Sby.    Chinese  Sea. 

t 

BicmiTLA,  Lam. 

Etymology,  diminutiye  of  ridnus,  the  {indt  of  the)  castor-oil 
plant.  ^ 

Example,  E.  arachnoYdes.  PL  VT., Fig.  9  (=  murex  ricinus, L.). 

Shell  thick,  tuberculated,  or  spiny ;  apertxire  contracted  by 
callous  projections  on  the  lips.     Operculum  as  in  purpura. 

Distribution,  34  species.  India,  China,  Philippines,  Australia, 
Pacific. 

Fossil,  3  species.    Miocene — .    France. 

Planaxis,  Lam. 

Type,  P.  sulcata.  PI.  VI.,  Fig.  6. 
Synonyms,  Quoyia  and  Leucostoma* 
Shell,  turbinated;  apeiiure  notched  in  front*,  um^^x'^^  tr»5CkssviB 
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channelled  behind;  operculum tuii;nraJ  (qnoyia)  or  semi-ovaia. 
n.  VI..  Fig.  7. 

Diatribuiion,  21  epecies.  West  ladies,  Bed  Sea,  Bonfbon. 
India,  Pacific,  and  Poru. 

Fossil,  Miocene  ? 

tJmall  coast  EheUa,  reaemhling  periwinklec,  wUh  wHdt 
Lamarck  placed  them.  Thia  gecoH  ie  nov  gener&lly  placed 
among  the  LittorinidK}. 

Maqilus,  Montfort,  1810. 

Siinoni/ms,  Campulote,  Oaettard,  1736.  LeptoconchuB,BQppelL 

Type,  "M.  nnHquus.     PI.  T.,  Figs.  19,  20. 

Shtit,  when  young,  spiral,  thin ;  aperture  channelled  in  front ; 
adult,  prolonged  into  an  irregular  tube,  solid  bohind;  operenlum 
lamellar. 

Distrihition,  4  specioB.     Rod  3oa,  Mauritiua. 

Tho  magili  live  tixed  amongst  corals,  and  grow  upwards  with 
tho  growth  of  tho  zoophytes  in  which  thpy  become  immersed; 
they  fill  tho  cavity  of  tho  tube  with  eohd  shell  aa  they  advance. 

CASSia,  Lam.     Helmet-shell, 
I,  Bezoardica.  Srhnm.    T.nyp 
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Fomly  36  species.    Eocene — .    Chili,  France. 

The  qneen-conch  (0.  madagascarieneis)  and  other  large 
species  are  used  in  the  maan&cture  of  shell  cameos,  p.  38.  The 
periodic  months  {varices)  which  are  yery  prominent,  are  not 
absorbed  internally  as  the  animal  grows. 

OmDBGiA,  Sowerby. 

Etymology,  oniscus^  a  wood-louse. 

Synonym,  Morom,  Bolten, 

Type,  0.  oniscos;  0.  canceUata.    PI.  YI.,  Pig.  15. 

Shell  with  a  short  spire  and  a  long  narrow  aperture,  slightly 
truncated  in  £ront ;  outer  lip  thickened,  denticulated ;  inner  lip 
granulated. 

Distrihution,  9  species.  West  Indies,  China,  Gallapagos, 
United  States.     (20  fathoms). 

Fossil,  3  species.    Miocene.    United  States,  Domingo. 

Cassidabia,  Lam. 

Etymology,  cassida,  a  helmet. 

Synonyms,  Morio,  Montfort.     Sconsia,  Gray. 

Type,  0.  echinophora.     PI.  VI.,  Fig.  13. 

Shell  yentricose ;  canal  produced,  rather  bent.  No  operculum. 

DistrihtUion,  6  species.    Mediterranean. 

Fossil,  10  species.    Eocene^.    Britain,  France,  &o. 

Baoetbathbon,  Gaskoin. 

Shell  small,  oblong,  striated  with  lines  of  growth;    spire 
small,  depressed,  with  channelled  suture ;  aperture  with  callous 
denticulated  lips,  like  Cyprma, 

Distribution,  3  species. 


Fig.  86.  Doitum  perdix,  (Original). 

DoLnJM,  Lam.    The  Tun. 

Type,  D.  galea.    PI.  VI.,  Fig.  12. 

Shell  yentricose,  spirally  furrowed ;   spire  small ;    aperture 
yery  large ;  outer  lip  crenated.    No  operculum.    Teeth  3,  1,  3. 
Fig.  86.    The  genus  Macgilliyrayia,  formerly  assigiib^  to  Wift 
Atlantidfe,  belongs  hero.  It  comprises  the  larya  CoimB  oi  bi^'^^x^ 
spedee  of  DoUum, 

1.8 


luxriL  or  I 


Fosji'I,  7  epociea.  (?  Chalk.  Britain).  Tertiary.  South  Europo. 

Sub-genus,    Malta,   Valenc.       (D.    personatum).    outer    lip 

thickened  and  denticulated ;  inner  lip  with  calleua  prominences. 
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marked  ahells;   liying  in  Bhallow  water,  on  Bandy  flats,  or 

congregating  about  stones.    (Adams.) 
Fo&sUy  8  species.  Tertiary.  (The  Britisli  species  are  puanitB,) 
Sub-genuBy  Oolumbdlina,  D'Orbigny.    4  species.    Oretaceons. 

France,  India. 

OuYA,  Lam.    Oliye,  rice-shell. 

Type,  0.  porphyria.    PL  VI.,  Fig.  16. 
Synonym^  Strephona,  Brown. 

Shell  cylindrical,  polished;  spire  very  short,  suture  channelled ; 
aperture  long,  narrow,  notched  in  front;  columella  callous, 
striated  obliquely;  body-whorl  farrowed  near  the  base.  No 
operculum  in  the  typical  species. 

Animal  with  a  very  large  foot,  in  which  the  shell  is  half 
immersed ;  mantle  lobes  large,  meeting  oyer  the  back  of  the 
shell,  and  giving  off  filaments  which  lie  in  the  suture  and  furrow. 
The  eyes  are  placed  near  the  tips  of  the  tentacles. 

The  olives  are  very  active  animals,  and  can  turn  over,  when 
laid  on  their  back ;  near  low  water  they  may  be  seen  gliding 
about  or  burying  in  the  sands  as  the  tide  retires ;  they  may  bo 
taken  with  animal  baits  attached  to  linos.  They  range  down- 
wards to  25  fathoms. 

Distrihutioriy  120  species.  Sub-tropical,  West  and  East 
America.    West  Africa,  India,  China,  Pacific. 

Fossily  20  species.    Eocene^.    Britain,  France,  &c. 
Sub-genera,     Olivellay  Sw.     0.  jaspidea,  PI.  VI.,  Fig.  19. 
Animal  with  small,  acute  fronted  lobes.      Operculum 
nucleus  sub-apical. 
Scaphtday  Sw.  =  Olivandllaria,  D'Orbigny,  PI.  VI., 
Fig.  18, 
Frontal  lobes  large,  roimdod,  operculate. 

Agaroniay  Gray.     0.  hiatula,  PL  VI.,  Fig.  17. 
No  eyes  or  tentacles.    Frontal  lobes  moderate,  acute. 

AyoiLLAKTA,  Lam. 

Eiymologyy  ancillay  a  maiden. 

Typcsy  A.  subulata,  PL  VI.,  Fig.  20.  A.  glabrata,  PI.  VI., 
Fig.  21. 

S?iell  like  oliva;  spire  produced,  and  entirely  covered  with 
shining  enamel.  Operculum  minute,  thin,  pointed.  Lingual 
teeth  pectinated.    Uncini  simple,  hooked. 

Animal  like  oliva ;  said  to  use  its  mantle-lobes  for  swimming. 
(D'Orbigny.)    In  A,  glabratay  a  space  resemblmg  an 'vm:iy:f^^s<^\ 
19  left  between  the  callous  inner  lip  and  the  'bod:|f-^\x.C3itV.« 
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nistrihdion,  23  species.     Bed  Sea,  India,  MwlftgMcar,  Aua< 

trnlia,  Pacific. 
Fotsil,  21  i^ecies.    Eocene — .    Britain,  Ftanoe,  Ac. 

Family  IV. — Cosms,  Ckmaa. 
SAeZ!    invarselj   conical;    aperture    long   and 
iftTTOw ;  outer  lip  notched  at  or  near  tlie  suture ; 

operculum  minute,  lamellar. 

inimal  foot  oblong,  truncated  in  &ont ;  with  a 
CDnspicuou3(aquiferousF]poie  in  the  middle.  Head 
I    produced.    Tentacles  &r  apart.    Eyes  on  the  ten* 
I   tacles.     Qills  2.     Ling^ial  teeth  (uncint  ?)  in  pain, 
Via  89.*      elongate,  subulate,  or  hastate. 

CoiTUa,  L.    Cone-shell 
Typct,  C.  mormoreiis,  Fl.  VII.,  Fig.  I.    C.  geographicas, 

a  btodiluyifLnuB,  &c. 

Shell  conical,  tapering  regularly ;  spire  short,  many-whorled ; 
columolla  Emooth,  ti'uncated  in  front;  outer  lip  notched  at  the 
Bulure ;  operculum  pointed,  nucleus  apical. 
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Indies  and  Brazil,  20.  The  typical  species  about  20  (China,  16 ; 
West  America,  4).    Low  water  to  100  fathoms. 

Fossily  378  species.    Chalk — .    Britain,  France,  &c.    Chili. 

Suh-genera,  Drilliay  Gray.    D.  nmbilicata,  canal  short. 

ClavatuUiy  Lam.,  canal  short,  operculum  pointed,  nucleus  in 
the  middle  of  the  inner  edge.    C.  mitra,  PI.  VJLi.,  Fig.  4. 

ToTneUa,  Sw.,  canal  long;  inner  lip  callous  near  suture.  T. 
lineata. 

?  ClioruUa,  Gray.  C.  sinuata,  Bom  species.  (==-  P.  bucoinoides), 
freshwaters,  AMca. 

Mangdia,  Leach  (not  Heeye).  Apertural  slit  at  the  suture ; 
no  ox>erculum,  M.  tsBniata,  PL  YLL.,  Fig.  5.  Ghreenland,  Britain, 
Mediterranean. 

Bda,  Leach.  Operculum  nucleus  apical.  B.  turricula,  PI. 
Vn.,  Fig.  6. 

Dtfrancia,  Millet,*  no  operculum.  D.  linearis,  PL  vil., 
Fig.  7. 

f  LachesiSy  Bisso,  L.  minima,  PL  YJJL.,  Fig.  8,  apex  mam- 
millated ;  operculum  claw -shaped.  Mediterranean,  South 
Britain,  Japan.     Li  shallow  water. 

DaphneHa,  Hinds.  D.  marmorata,  New  Guinea.  (Buc- 
jnnceum.    L.  clay). 

Boraonia,  Edwards.  2  species  recent ;  tropical  seas.  Fossil, 
6  species.    Tertiary.    Europe. 

CiTHAiLA,  Schumacher. 

Etymology y  cithara,  a  guitar. 

Synonymy  Mangelia,  Beeye  (not  Leach). 

Typty  cancellaria  citharella.  Lam.  (cithara  striata,  Schum.). 

Shell  fusiform,  polished,  ornamented  with  regular  longitudinal 
ribs;  aperture  linear,  truncated  in  front,  slightly  notched 
behind ;  outor  lip  margined,  denticulated  within ;  inner  lip 
finely  striated.     Operculum. 

Disirihutxony  aboye  60  species  of  this  pretty  little  genus  were 
disooyered  by  Mr.  Cuming  in  the  Philippine  Islands. 

Family  V. — ^VoLimDJE. 

Shdl  turreted,  or  conyolute ;  aperture  notched  in  front ; 
columella  obliquely  plaited.    No  operculum. 

Animal  yn^  a  recurved  siphon ;  foot  yery  large,  partly  hiding 
the  shell ;  mantle  often  lobed  and  reflected  oyei  the  BS[isAl\  ^^ 

•  Aceordhig  to  Mr.  S,  Haaley,  De/rameia  \b  tynoDyiDOUi  "Vii^  MaaM|tU(OU 
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on  the  tcataclea,  or  near  Ui«ii  buB.    T.;ngn«i  ribbon  linear; 
racMs,  tootlied ;  pleura,  lutaimecL 


rig.  at.* 

VoLUTA.  L.    Volatck 
Type.  V.  musica,  PI.  TTI.,  Fig.  9. 

Sifnonynts,  Cymbiola,  Haipula,   Sw.     Voltttollft,  D'Orbigny. 
Scaphii,  4c.,  Gray. 

Shell  ventricose,    thick;    spiro     short,   apex    mamuiillated; 
Rpertiire  large,  deeply  notohpii  in  front ;  cola- 
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Feua,  7.  L&iii1)erti,  Gng,  BofibllL 

Mdo,  Brod.    Large,  oval ;  spire  short. 
Tgpt,  a.  diodema,  Fl.  YII.,  Fig.  11.   New  Quinea,  a  speciea, 

CncBA,  Broderip.    Soat-Bhell. 

Synonym,  Tetus  (Adaos.),  Gray. 

Typt,  C.  proboBcidalifl,  PI.  VII.,  Pig.  12, 
aiid  Fig.. 91  {=  V.  cymbiom,  L.), 

Shdl  like  Tolnta;  nudeuB  large  and 
globular;  whorls  few,  angular,  fbrmiiig  a 
tlat  ladge  round  tlie  nucleiu. 

The  foot  of  the  animal  is  very  large,  and 
deposits  a  thin  enamel  over  the  ondet  aide 
of  the  shoU.  It  is  OTO-vivipaioiu,  and 
the  youDg  Hnimal  ia  TWy  large  whan  bom ; 
the  nucleia  becomes  partly  concealed  by  the 
growth  of  the  shell. 

Dittribuliim,  10  species.  Wast  AMca, 
Lisbon. 

IfiTRA,  Lam.    Mitre-shell. 

Synonymi,  TntriB,  Uontfort.     Zierliana,  Gray.    Tiora,  8w. 

Typtt,  M.  episcopalis,  Fl.  YII.,  Fig.  13.  'Hi.  Tolpecola 
Fig.  14. 

BheU  ftisiform,  thick ;  spire  elevated,  acute ;  aperture  small, 
notched  in  front ;  columella  obliquely  plaited ;  operculum  very 

The  animal  has  a  very  long  probosciB ;  it  emits  a  pnrplo 
liquid,  having  a  nauseous  odour,  when  irritated.  The  eyes  are 
placed  on  the  tentacles,  or  at  thoir  base.  Eango,  from  low 
wafer  to  15  fathoms,  more  rarely  in  15 — 80  fathoms. 

DUtrihition,  420  species.  Philippinos,  India,  Eed  Sea, 
MiHlitcrrancan,  West  Africa,  Greenland  (1  epecios),  Pacific, 
West  America.  The  eitra-tropical  apocios  are  minute.  M. 
Gretnlandica  and  M.  Conua  (Mediterranoan  species)  are  found 
together  in  the  latest  British  Tortiaries.    (Forbes.) 

Fottil,  90  species.     Chalk — .     India,  Britain,  Franco,  &c. 

Sub-gtncra.    Imbriiaria,  Schum.  (contelix,  8w.) 

Shell  cone-shaped.     I.  conica,  PI.  TH.,  Fig.  16. 

Cylindra,  Schum.     fUitrella,  6w.) 

SOtffoIive-ahaped.     C.  creniilata,  PI.  Yll.,"^!^.  V6. 
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VOLTAIU,  IjUB. 

Etymology,  voiva,  b  intLppOT. 
Type,  V.  bulloldefl,  PL  VII.,  Pig.  17. 
Shell  Cylindrical,  oonToLnte :  apn  nana 
Durow ;  columella  viOi  tlii«e  obliqoB  pluti  in  fronts 
DutribiOion,  29  BpeoiM,  tropUNtl  MH. 
Foittl,  5  ?  Bpcciee.    Eooene.    Britain,  Tniue. 

UaboibsliiA,  T;finir 

Etymologt/,  diminatiTQ  of  *Mtrgo,  ■  rim. 

Synonyma,  ForceUami  (AJmw.),  Gay. 

Typtt,  M.  nubeonlftU,  PL  VH.,  Fig.  IS. 
Fig.  19. 

Shdl  smootl],  bright;  8pii«  iliart  or  ooaooalod;  apntoi 
Ixuncated  in  &ont ;  oolameUa  Raited ;  oute  lip  (of  adnlt)  nit 
a  thickened  margin. 

Animal  similar  to  c^pnes. 

Piitribution,  130  Bpecios.  Tropical,  West  Indies,  £rari 
UeditotraiiBaii  (1  Email  species),  West  AMca,  China,  AnstroE 

Fouil,  30  species.    Eocene — .    Fiuice,  &c. 


Skell  ventiicooe,  coiiTolut«,  ooveied  vitli  Ahimng  eo&mel; 

spire  ooncealed;  aperture  long  ajid 

narrOT,  vitb  a  aliart  canal  at  each  \ 

end;  iimerlip  crennUted;  oater  lip  ' 

inflected    and    crenulated    (lingoal 

tmdni  analas). 

The  70aDg  shell  baa  a  thin  and  i 
ahai^  onter  lip,  a  prominent  spire,  i 
and  is  oorered  with  a  thin  epidermis 
(Fig.    S2).     When   fall-grown   the  [^^ 
manUe  lobea  expand  on  each  side,  ^    ^1 
and  deposit  a  ahining  enamel  over  \A    NA 
the  whole  shell,  by  which  the  spire  lO'  >Sl 
is  entirely  concealed.  There  is  TumoUy  |//ii\/ 
Tig.  n.  Cfpraa,  ^  line  of  paler  colour,  which  indicates 
T™°«-*         where  the  mantle  lobes  met.    Oypraa 
onnufiu  is  used  by  the  Asiatic  Islanders  to  adorn  their    fig.  n. 
dress,  to  weight  their  fiahing-nefs,  and  for  barter.     ^"""I 
Specimens  of  it  were  found  by  Dr.  Layard  in  the  ruins  of 
Nimroad.    The  money-cowry  (C.  monrfo)  is  also  a  native  of  the 
Pacific  and  Eastern  seas ;  many  tone  weight  of  this  little  shell 
are  annually  imported  into  this  country,  and  again  exported 
for  barter  with  the  native  tribes  of  "Western  AMca ;  in  the  year 
1848  sixty  tons  of  the  money-cowry  were  imported  into  Liver- 
pool.    Hr.  Adams  observed  tho  pteropodona  fry  of  0.  annviui, 
at  Singapore,  adhering  in  masses  to  the  mantle  of  the  patent, 
or  swimming  in  rapid  gyrations,  or  with  abrupt  jerking  move- 
ments by  means  of  their  cephalic  fins. 

Diatribviioa,  150  specie^.  In  all  warm  seas  (except  east 
coast  South  America  P),  but  most  abundant  in  thoso  of  the  old 
world.  On  ree&  and  nnder  rocks  at  low  water. 
Touil,  84  species.  Chalk — .  India,  Britain,  France,  £c. 
Sub-gmera.  O/promda,  Gray.  C.  Capensis,  PI.  VII.,  Fig.  21. 
Apcrtural  plaits  continued  regularly  over  the  margin  of  the 
caral. 

Lupom'a,  Gray.  C.  algoenais,  PI.  VH,,  Fig.  22.  Inner  lip 
iiregiilarly  plaited  in  front. 

Trivia,  Oray.  0.  europ»a,  PI.  VII..  Fig.  23;  Fig.  93,  and 
IS,  B.  Small  shells  wiUt'  striEO  extending  over  the  back. 
( Uncirti :  1st  denticulate,  3,  3,  simple.) 
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Dialrlbution,  30  speues.    Qraenland,  Britain,  West  Indit 
Cape,  Australia,  Pacific,  West  Amarioa. 

EaATD,  BisBO. 
EiymiAogy,  Ertdo,  the  mnae  of  lore-scmga  and  mimiorj'. 
Type,  E.  Iedvih,  PI.  VII.,  Fig.  24. 

£Af'{  minute ;  like  morytncUa  ;  lipa  mimitelj  cmmlated. 
Animal  liie  trivia. 

Distribution,  U  speoiefl.  Biitaiu,  Hediterruiean,  Wert  Indit 
China. 
Fo$eit,  2  species.    Miooene— .    Franco,  Britain  (Crag). 

OTnLUU,  Lam. 
Etymology,  diminntive  of  ovum,  an  egg. 
Bynonym,  Amphiceraa,  GronoT. 
S'ypt),  0.  Ovum,  PI.  Vn,,  Pig.  26.  0.  gibboea  and Terruooi 

Shell  like  cyprcEa  ;  inner  !ip  amootli. 
Distribution,  3C  specioa.    Warm  seaa.    West  Indies,  Brifa 
ModiterraiiGan,  Guna,  "West  America. 
Fostil,  11  species.    Eocene — .    France,  &c. 
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Family  I.— Naticidje, 

SJidl  globular,  few-whorled ;  spire,  small,  obtuse ;  aperfcore 
semi-lunar;  lipacate;  pillar oftrai callous. 


Fig.  95.  NoHea,* 


Fig.  M.  Natiea  moiuUfara  (Wilton). 

Animal  with  a  long  retractile  proboscis ;  lingual  ribbon  linear ; 
rachis  1  toothed ;  uncini  3  (as  in  Fig.  94) ;  foot  yery  large ; 
mantle-lobes  largely  deyeloped,  hiding  more  or  less  of  the  shelL 
Species  all  marine. 

Natioa  (Adans.),  Lamarck. 

Synonym^  MamiUa,  Schm.    Cepatia,  Gray.    Naoca,  Bisso. 

Type,  N.  canrena,  PI.  YIII.,  Fig.  1. 

Shdl  thick,  smooth ;  inner  lip  callous ;  umbilicus  largo,  with 
a  spiral  callus ;  epidermis  thin,  polished ;  operculum  sub-spiral. 

Animal  blind ;  tentacles  connate 
with  a  head  veil ;  jBront  of  the  large 
foot  provided  with  a  fold  {mejitum), 
reflected  upon  and  protecting  the  head ; 
operculigerous  lobe  large,  covering 
part  of  the  shell ;  jaws  homy;  lingual 
ribbon  short ;  branchial  plume  single. 

The  coloured  markings  of  the  naticse  are  very  indestructible ; 
they  are  frequently  preserved  on  fossils.  The  noticed  frequent 
sandy  and  gravelly  bottoms,  ranging  from  low  water  to  90 
fathoms  (Forbes).  They  are  carnivorous,  feeding  on  the  smaller 
bivalves  (Gould),  and  are  themselves  devoured  by  the  cod  and 
haddock.  Their  eggs  are  agglutinated  into  a  broad  and  short 
spiral  band,  very  slightly  attached,  and  resting  free  on  the 
sands. 

Distribution,  197  species.  Arctic  seas,  Britain,  Mediterranean, 
Caspian,  India,  Australia,  China,  Panama,  West  Indies. 

Fossil,  260  species.  Devoiiian — .  South  America,  North 
Amoric*!,  Europe,  India. 

Sub-genera,  Naticopsis,  M*Coy.  N.  Phillipsii.  Shell  imper- 
forate ;  inner  lip  very  thick,  spreading ;  operculum  shelly 
(British  Museum).    Carb.  limestone,  7  species. 

•  Fig.  96.  NoHea  Alden,  Forbei*   From  on  origintl  dmrtn^  cotDsnasAtiiXs^  V 
JotbvM  Aldtr,  E$q 


OOlong  ;    cailUS  very  lurge,  imm^  tuo  u.uxuuj.\^Kxo. 

Ctrnina,  Gray,  N.  fluctuata.     PI.  YIII.,  Fig. 
imperforate ;  innor  lip  callous,  covering  part  of  tb 
Naticdlay  Muller.  19  species. 
Fossil,  Trias,  S.  Cassian. 

Deshayesia,  Baulin 

Miocene,  France.  Some  additional  species  hai; 
with  a  similar  oblique  aperture  and  corrugat 
Baron  Byckholt  has  described  a  species  (2>.  Eaui 
Devonian,  Belgium.    The  relation  of  the  genus  is 

Natioella,  Mihister. 

This  genus,  abounding  in  the  Trias  of  St.  Cast 
referred  to  Natica  by  D'Orbigny.  A  charact 
occurs  in  the  green-sand  of  Blac^down,  and  ha 
Natica  carinata,  J.  Sby.  (Narica,  D'Orbigny.) 
intermediate  between  Narica  (p.  237)  and  Fossaru 
appears  to  form  with  them  a  little  group  neai 
Lacuna  (p.  255). 

SiaABETUS  (Adans.),  Lamarck. 

Synonyms,  Cryptostoma,  Bl.    Stomatia,  Brown 

Type,  S.  haKototdes.    PL  Vm.,  Fig.  4. 

Shell  striated ;  ear-shaped ;  spire  minute :  apert 

/\Vk1t/^iio  frxni-.  TkonT\xA  •   ft-nArrmlTiTn  Tninnte.  homv.  J 


Lambluuula,  MoBftipi. 

Etymdogff^  loneOa,  a  flun  plate. 

Syntmymu^  Ifknenia,  JjemA,    Ontiiwyila,  SL 

Txpe,  Ik  peispieaa.    PL  TUL,  ¥%:  ft. 

^AeS  ear-fihi^ed ;  thin,  pdhacid.  fragile ;  %Bre 
aperture  lazge,  patakms;  inner  IqiTeoedmp.    Xo  cpeirslsin. 

^ntiiuiZ  mndi  laz^ger  llian  the  AtSL,  vldck  m  caitireSy  odd- 
cealed  by  the  reflected  mai^gins  of  the  *'*— »**^ ;  nautie  noD- 
retractile,  notched  in  firani;  ejes  at  die  ooter  hasea  cf  &b 
tentadea.    lingual  aadiii  3,  ami] 

DutribmiHm^  10  epecaea.     K< 


» 


/oifi7,  2  qwciea.    Fbooene — .    Bdtaim  ((^ag). 

Kauca,  Bednz. 

SyncmymM,  Taniearo,  Qpoy.    Mema,  Gny.    T^WMotia,  &v. 

Typf,  N.  canfeTla^a.     PL  TIIL,  Kg.  8. 

SA«27  thin,  white,  with  a  xelTe^  epidennis ;  ribbed  ixregiilai^ 
and  spirallT  stEsaSed ;  axis  pexfaatad ;  opercoham  tot  emaD, 
thin. 

Animal  eyei  at  the  outer  base  of  the  tentacle ;  foot  vi& 
wing-like  lobes. 

Didribmtum^  26  spedee.  West  IndieB,  Xioobar,  Tanikorow 
Pacific. 

JbMa.  4  spedes,    Ganli— .   (D'OrUgsT.}    Bxitdn,  Fiaaoa. 

YELrnarA,  Fleming. 

Etymology,  veluKnm*^  Tdrety  (from  veffai,  a  fl«««e). 
Tsfpf ,  Y.  larigata.    PLYIIL,Kg.7. 


^^^ 


Shell  thin,  with  a  TdTety  epidennis;  spire  small;  snton 
deep;  aperture  Tery  large,  rxmndcd;  peristome  oontiniioas, 
thin.     No  opercnhim. 

Animal  with  a  large  oUong  foot;   margin  c^  toe  mantle 
developed  all  round,  and  more  or  leas  reflected  over  the  diell; 
gills  2;  head  broad;  tentades  subulate,  bhmt,  fiv  apart;  eyes 
on  ptxnninenees  at  their  outer  bases.    Canu:ffa!OU&«   ^ioa^gaal 
deDiitkm  PP^.  96).    It  resembles  that  of  fnria  ^^.  W^KV 
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Dhtrihution,  4  species.  Briljiin,  Norway,  North  America, 
Icy  Sg:i  to  Kamtschatka. 

Fottil,  3  species.    Pliocene — .    Britain.  _ 

Sub-gcnui.     Otina  (Gray).    T.  otis.  ■ 

Shell  minute,  oar-skaped.  " 

Aniniat  witk  a  simple  mantle,  and  reiy  short  tentacle. 
"West  and  south-west  British  coaat ;  inhabiting  chirks  of  rocis, 
between  tide-marks.     (Forbes.) 

Velutina  inhabits  the  Isminarian  viona,  and  ranges  to  <Ci 
£>thoms.  7.  laeijata  la  eometimes  brought  in  on  the  fishermen'A 
lines  (off  Northumberland),  generally  adlioring  to  Alcf/onium 
dhjitatum  (Alder).  Dr.  Gould  obtained  it  from  the  stomach  of 
fishes. 

Cetptocella.    H,  and  A,  Adams,  1853. 

Shell  thin,  poUuoid,  calcareous;  spiro  small;  aperture  large, 
Familt  n Pthamujelijd^. 

Shdl  spiral  turreted ;  nucleus  minute,  simstral ;  aperture 
small ;  columella  sometimoB  with  one  or  more  prominent  plaits; 
operculum  horny,  imbricated,  nucleus  iutornal. 

Animal  with  broad,  ear-shaped  tentacles,  often  connate; 
eyes  behind  the  tentacles  at  their  bases ;  proboscis  retractile ; 
foot  truncated  in  front ;  toagne  unarmed.  Species  all  marine. 
They  are  very  numerous  in  the  Japanese  seas. 

Several  genera  of  fossil  shells  are  proviaionallj  placed  in 
this  order,  &om  their  resemblance  to  eulima  and  channitxia.* 
TomatcUa,  asually  placed  in  or  near  this  family,  is  opufAo- 
bntnthiaU. 

Ptramidella,  Lam. 

Etymology,  diminutive  of  pyramii,  a  pyramid. 

Synonyms,  ObeLiacuB.  Humphrey.  (P.  dolabrata.  Fl.  THE., 
F^.  11.]    Symola,  Adams,  1860. 

Type,  P.  auris-cati.    PI.  Vni.,  Fig.  10. 

Shdl  Blender,  pointed,  with  niunerons  plaited  or  lerel  wherls ; 
apex:  sinistral ;  colui&ella  with  several  plaits ;  lip  eometimes 
fiirrowed  internally ;  operculum  indented  on  the  inner  aide  to 
adapt  it  to  the  columellar  plaits.  The  shell  of  the  typical 
pyramidellee  bears  some  resemblance  to  eaneellaria. 

•  "  Ttaa  PyramutiUuiti  inHnt  nibjKti  of  mucb  Istereit  b>  U»  ihidttil  at  tzUDcl 

IBci}aK:s;  nnmeroUB  foma,  beuLog  bll  tlM  upect  of  b«Lng  meinlKn  of  thii  fu&Dj, 

oixar among Ibefafiilsal  enathiia\it«.i)ii>iSiAvK>a.  Ittn'j d'Oiis&mi^^Tiujui 

auBpmroi}  irilb  eztMtIng  ipecitM,  and  Ihogcoop,  B»fcMrtuAe,oi«i\«nBifti&  niSaa  u 
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JHiMhution,  111  speoieB.    West  Indies,  liaurititis,  Australia. 
FoBid,  12  species.    Chalk — .    France,  Britain. 

Odostomia,  Fleming,  1824. 

Etymology,  odoua,  a  tooth,  and  stoma,  mouth. 

Type,  O.  pHcata.    PI.  VHI.,  Fig.  12. 

Shell  subulate  or  oyate,  smooth;  apex  sinistral;  aperture 
ovate ;  peristome  not  continuous ;  columella  with  a  single 
tooth-like  fold;  lip  thin;  operculum  homy,  indented  on  ^e 
inner  side. 

Distribution,  ?  speciea,  Britain,  Mediterranean,  Bed  Sea, 
Australia. 

Fossil,  16  species  ?    Eocene — .    Britain,  France. 

Very  minute  and  smooth  shells,  haying  the  habit  of  rissoce, 
and  like  them  sometimes  found  in  brackish  vater.  They  range 
from  low  water  to  40  fathoms.  The  animal  is  undistingmshable 
from  cTiemnitzia, 

Chemnitzia,  D'Orbigny. 

Etymology,  named  in  honour  of  Chemnitz,  a  distinguished 
conchologist  of  Nuremburg,  who  published  seyon  yolumes  in 
continuation  of  Martini's  "  Conchylien;-cahinet,**  1780-95. 

Synonyms,  TurboniUa,  Bisso.  Parthenia,  Lowe.  Pyramis  and 
Jaminea,  Br.  Monoptigma,  Lea,  part.    Amoura,  MoUer. 

Type,  C.  elegantissima.    PI.  YIJJL.,  Fig.  13. 

Sliell  slender,  elongated,  many-whorled ;  whorls  plaited ; 
apex  sinistral ;  aperture  simple ;  oyate ;  peristome  incomplete ; 
operculum  homy,  sub-spiral. 

Animal  head  yery  short,  famished  with  a  long,  retractile 
proboscis;  tentacles  triangular;  eyes  immersed  at  the  inner 
angles  of  the  tentacles ;  foot  truncated  in  fr^nt,  with  a  distinct 
mentum. 

DistrihtUion,  32  species.  Britain  (4  species),  Norway,  Medi- 
terranean. Probably  world-wide.  Kange  from  low  water  to 
90  fathoms. 

Fossily  240  species.     Silurian — .     Britain,  France,  &c. 

The  **melama3"  of  the  secondary  rocks  are  provisionally 
referred  to  this  genus.  Those  of  tho  palaeozoic  strata  to 
loxonema. 

Sub-genera,  Evlimdla,  Forbes.  £.  scillee,  Scacchi.  4  British 
cpecies.  Shell  smooth  and  polished;  columella  simple;  apex 
finistral. 

Stylopsis  (Adams,  1860)  much  resembles  and  i&  ^^^^^^ 
synonymous  with  tliis  sub-genus. 
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EuLOU,  BisBo,  ]S2t!. 

Eli/mology,  eulimia,  lUTeuous  hunger 

Synonym,  Pasithea,  Lea.  ■ 

Type,  B.  polifa.    PI.  TlH.,  Fig.  U.  1 

Shell  email,  white,  and  polished;  Blender,  elongated  \ritll  1 
■numerous  lerel  whorls;  obscurely  marked  on  one  side  by  •■ 
series  of  periodic  mouths,  which  form  prominent  ribs  intf  moily ;  M 
apox  neute ;  aporturs  oval,  pointed  above ;  outer  lip  thickcnedJ 
internally  ;  inner  lip  reflected  over  the  pillar ;  opcrculuiB>^ 
homy,  sub-spiral. 

Animal  tentacles  subulate,  close,  mth  the  eyes  immersod  at 
their  posterior  bases ;  proboscis  long,  rofractile ;  foot  truncated 
in  front,  mentum  bilobed;  operculum  lobo  winged  on  oach 
side ;  branchial  plume  singlo ;  mantle  with  a  rudimentaiy 
sipbonnl  fold. 

The  eulimiB  creep  with  the  foot  much  in  advance  of  tho  head, 
which  is  usually  concealed  within  the  aperture,  tho  tontacleo 
only  protruding.     (Forbes.)  J 

Dislributioii,  -19  species.  Britain,  ITedilerraneon,  India, 
Australia,  Faci£c.    In  S — 90  fathoms  water. 

FoitU,  40  q)eciea.    Carb.  ? — .    Britain,  France,  &c. 

Sub-genut,  NUo,  Bieao  (=  Bonellia,  Deshayea).  N.  tere- 
bellatuB,  Lam.'speciea.    Aus  perforated. 

Fouil,  3  species.    Eocene — .    Paris. 

Distribution,  fi  species.    China,  West  America.  (Cuming.] 

MoNomciiu.,  Leo. 

Sy-aonymt,  Melanioides,  Lea  ^  IS.  striata,  Gray  (name  only). 

Shell  like  Chaanxtiia,  rather  Aisiform,  spirally  grooved ; 
columella  slightly  folded,  vith  a  sinus  at  the  base. 

DietnhiUion,  13  species.    Iiido-Faci£c, 

Afenestho,  Moller  {Tuibo  albnlus,  Fabr.  Greenland)  t. 
Chemnitzia. 

AcLis,  Lovln. 
E  ymcUigy,  A,  without,  kleit,  a  projection. 
Synonym,  Alvania.  Leach  (not  Eisso). 

Tyfe,  A.  supranitida.  Wood.  A.  ascaris,  Tort.  Fl.  IX., 
Pig.  4. 

iSAeZ2  minute,  like  tiirriUVa ;  spirally  striated;  aperturdoval; 
cater  lip  jiromiuent ;  axis  allghU^  TunB.\»~,  a^tti^-a^A*,  «i^x 
tiaiatral. 


GASTEROPODA.  241 

Animal  witH  a  long  retractile  proboscis ;  tentacles  close 
to<;ether,  slender,  inflated  at  the  tips;  eyes  immersed  at  the 
bases  of  the  tentacles ;  operculum  lobe  ample,  unsymmetiical ; 
foot  truncated  in  front.  Banges  to  80  fathoms  water.  5  British 
species,  Norway. 

Fossil.    ?  species.    Pliocene — .    Britain  (Crag). 

Styxoptyoha,  Adams.  1860. 

Sfidl  pupiform,  semi-transparent;  with  slightly  convex  whorls. 
Aperture  sub-quadrate. 

Myonia,  Adams. 

8hdl  ovate,  turreted ;  white,  thin,  with  slightly  convex 
wborls.    Aperture  oblong. 

liEUCOTiNAy  Adams. 

Shell  like  last,  but  with  last  whorl  ventricose ;  with  minute 
dots. 

Stilifeb,  Brod. 

Example,  S.  astericola.    PI.  VIII.,  Fig.  15. 

Synonym,  Stylina,  Fleming. 

Shell  hyaline,  globular  or  subulate,  apex  tapering,  styUform, 
nucleus  sinistral. 

Animal  with  slender,  cylindrical  tentacles,  and  small  sessile 
eyes  at  their  outer  bases ;  mantle  thick,  reflected  over  the  last 
whorls  of  the  shell ;  foot  large,  with  a  frontal  lobo.  Branchial 
plume  single.  Attached  to  the  spines  of  sea-urchins,  or  immersed 
in  living  star-fishes  and  corals. 

pistributum,  16  species.  West  Indies,  Britain,  Philippines, 
Gallapagos,  Pacific. 

LoxoNEMA,  Phillips. 

Etymology,  loxos,  oblique,  and  nema,  thread ;  in  allusion  to 
the  striated  suriace  of  many  species. 

Type,  L.  sinuata,  U.  Devonian,  Petherwin, 

Shell  elongated,  many-whorled ;  aperture  simple,  attenuated 
above,  effused  below,  with  a  sigmoidal  edge  to  the  outer  lip. 

Fossil,  75  species.  L.  silurian — ^Trias.  North  America,  Europe. 

Maobocheilus,  Phillips. 

Etymology,  mcu:ros,  long,  and  cheilos,  lip. 

Synonym,  Polyphemopsis,  Portiock. 

ShcU   thick,  rentnooso,  bnccinoid;  apertozo  »m\\&)  ^^basft 


343  XAnnii,  of  thh  uollusca. 

Lclow ;  outer  lip  tliin,  iimer  lip  wanting,  columella  calloiis, 

Blighfly  tortuous. 

Tfipr,  M.  DJCiilatui,  SoUothoim  apocias,    DBvonian.    Eifel. 

DUtrihiditm,  1  epoeiea  (M.  Japonicus),  Korea  Stmta. 

Fos»il,  12  spocios.  DeToniHn  — Carbomforous.  Sritnin, 
Belgium. 

Family  III. — CBErrniAi)^.     Cetit«9. 

Shell  s[>iral,  elongated,  many-whorled,  frequently  varicoae ; 

aperture  channelod  in  front,  witli  a  less  distinct  posterior  canal ; 

lip  geuerally  oxpimded  in  tte  adult;   opcrcalom  homy  and 

Animal  with  a  short  nmzzlo,  not  rotiacfilo ;  tenbicles  distant, 
elondor ;  eyea  on  short  pcdicoLj,  connate  with  the  tentacles ; 
mnntle-margin  with  a  tudimenlAiy  siphonal  fold ;  tongue 
armed  with  a  einglo  wries  of  median  feelh,  and  three  laterals 
or  uncini.  Mr.  Wilton  haa  exarainecl  the  dentition  of  four 
Cerithiadfe ;  the  tooth  are  broad,  as  in  Mflaniatla:,  with  incurred 
and  donlatcd  summits.  In  Cerithidium  tho  modian  teeth  are 
tlondor  with  minute  hooks.  Ilabitrit.  Marino,  ostuary,  or  fresh 
water. 

CEHirnniM  (Adans.),  Brugniere. 

Etyvuilogy,  ceration,  a  small  horn. 

Type,  C.  nodulosum.     PI.  Vin.,  Fig.  16. 

Shell  tuireted,  many-whorled,  with  indistinot  varices ;  aper- 
tore  small,  with  a  tortuous  canal  in  front ;  outer  lip  expanded ; 
inner  lip  thickened ;  operculum  homy,  paucispiral.  PL  YDI., 
Fig.  16.* 

JXsiribution,  136  species.  World-wide,  the  typical  spacdea 
tropical.  Norway,  Britain,  Mediterranean,  West  Indies,  India, 
Australia,  China,  Pacific,  Gallapagoa. 

Fossil,  460  speoiea.  Trias — .  Britain,  France,  United 
States,  &o. 

Sub-gmera.  Bhinodavis,  Sw.  0.  vertogns.  Canal  long, 
bent  abruptly ;  operculum,  sub-spiral. 

Bittium,  Leach.  0.  reticulatum,  PI.  Tm.,  Fig.  17.  Small 
northern  apecies,  ranging  from  low  water  to  SO  fathoms. 

Tri/oris,  Deshayes.  0,  peryorsum,  PI.  VIII.,  Fig.  18.  30 
species.    Norway — Australia. 

Fouil,  Eocene — .    Britain,  France. 

Shell  Binistral ;  anterior  and  poaterior  canals  tubular.  The 
(iini  canal  is  only  accidentally  preeent,  forming  part  of    a 


Sheli  like  Uttiitm ;  proboeciB  retractile ;  opercolnm  pointed, 
nudetu  apioal.    Bange  4 — 10  fathoms. 

FOTAJODES,  Bnmgiuart    Fioah-irater  Ceritos. 
Etymotogy,  polamot,  a  riTer,  and  idet,  patronyrnio  teiminalioii. 
Type,  P.    Lamoickii,    Brong.      (=    Cent    tuberculatnic, 
Brari.) 

Example,  P.  mixtue.     PI.  VHT.,  Fig.  19. 

Synonyna,    Tympanotomtui,    Klein,    C.    fuscatom,    Africa, 

Pirenello,  KisSO,  C.  TnnTn-m 1 1 1 aluTin ^  PI.  YU  I,, 

Fig.  22. 

Bhdi  like  cmtAi'um,  but  without  varicw  in 
tha  Terynmneroiu  typical  fossil  speciee;  ^i-  ^ 
denoisthick,  olive  browni  operculum  orbicular, 
manj-vhorled. 

DutrHmticm,  41  speeiefl.  California,  AMca, 
India.  In  the  mud  of  the  Indus  they  are 
mixed  with  species  of  ampullaria,  tvntw, 
purpura,  otlrea,  &c.     (Major  W.  E.  Baker.) 

FiMsil  (species  included  with  eerithium), 
Eocene — .    Europe. 

Sub-genera,  Cerithidea,  Sw.,  0.  doeoUata, 
PI.  TTII.,  Fig.  24.  Aperture  rounded ;  lip 
expanded,  flattened.  Inhabit  salt  marshes, 
mangrove  swamps,  and  the  mouths  of  rivers ; 
they  are  so  commonly  out  of  tho  water  as  to  have  boon  tokon  for 
land-shells.  Mr.  Adiuns  noticed  them  in  Ibo  frceh  waters  of 
the  interior  of  Borneo,  creeping  on  pontederia  and  sedges ;  they 
often  suspend  themselves  by  glutinous  threads  (Fig.  0']. 

Distribuiion,  India,  Ceylon,  Singapore,  Borneo,  Philippines, 
Fort  Eseington. 

Tenbralia,  Sw.     Corith.  teloscopium,  PI.  YUr.,  Fig.  21. 

Shell  pyramidal ;  columella  with  a  prominent  fold,  more  or 
less  continuous  towards  tho  apex ;  and  a  second,  less  distinct,  on 
the  basal  front  of  the  whorls  (as  in  nerincea  (Fig.  98).  India, 
North  Australia. 

T.  teUtarpium  is  so  abundant  near  Calcutta  as  to  bo  used  for 
homing  into  lime;  groat  heaps  of  it  are  firstexposed  to  thesun, 
to  kilt  tho  animals.  They  havo  been  brought  alive  to  England. 
(Benson.) 

Pyraoit,  Montfort.    Cerit.  palnstre,  PI.  YUr.,  Fig.  20. 

Shell  with  numerous  indistinct  Taricee ;  canal  straight,  oflon 
tubular ;  outer  lip  expanded.    India,  Ncith  Atu\xbI^ 
'  C.  tMKta,  lata.  ap.  copied  tnm  AAmm. 
v2 
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Cerith.  radulum  and  granulatmn  of  the  West  Afiicftn  ri 
approach  very  near  the  fossil  ptilamidfs,  but  they  have  n 
varicoB. 

Lampania,  Gray  (batillaria,  Oantot).     Cerith,    zoiialc. 
Vin.,  Fig.  23. 

Shell  without  TBJ'ices,  canal  straight.     Chusan. 

The  fossil  poiamiJet   decueaaliia,  Grug.,   of  the  Paris   ba^,  1 
resembles  this  Boction,  ami  retains  its  spiral  red  bands. 

Herixma,  Dofranco. 

Etymology,  n«reu,  a  soa-nymph. 

ExampU,  N.  traohaa.     Pig.  98. 

SAei/ elongated;  many-whorled,  nearly  cylindrical;  1 
aperture  channeled  in  front ;  interior  with  continuous 
ridges  on  the  columella  and  whorls. 

Foteil,  150  speeiea.  laf.  oolite — U.  chalk.  Britain, 
Franco,  Germany,  Spain,  and  Portugal.  They  are 
most  nbimdant,  and  attain  the  largest  size  to  the 
.^i>iith  ;  and  usually  occur  in  calcareoiis  strata,  asso- 
ciated with  ehallow-water  Bhella.     (Sharpe.) 

Sitb-gettera.  1.  Nerintea.  Folds  simple;  2 — 3  on 
the  columella ;  1 — 2  on  theont«iwall;  columella  eolid, 
or  perforated.    Above  dO  species. 

2.  Verinella  (Sharpe),  columella  solid ;  folds  simple ; 
columellar,  0 — 1;  outer  wall,  1. 

.   Trochalia   (Sharpe],    columella  perforated,   with 
fold ;  outer  wall  simple,  or  thickened,  or  with  one 
fold ;  folds  simple. 

4.  Ftygmatit  (Sharpe),  columella  solid  or  perforated. 
Fig.  VS.*  usually  with  3  folds ;  out«r  wall  with  1 — 3  folds,  some 
of  them  complicated  in  form. 

PFASTI0IELL4,  EeOTe. 

Type,  F.  carinate,  Eoeve, 

Sheli  lilce  tunitella;  aperture  with  a  short  canal  in  front 
(Cuming  Uuseum,  and  Brittsh  Museum). 
Fmiil,  Edoene.    Paris  (CmfAium  rvgotum.  Lam.). 


AjobbejUs,  AldrovanduB. 
Etymology,  aptmhaU  (Aristotle),  "  spout-shell,"  from  aporrheo, 
io  flow  away. 
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Sfftwtiffm,  Chanopna,  Fhlllppi. 

T^fpt,  A.  pes-peUcani.    Fl.  IT.,  Fig.  T,  and  Fig.  99- 

SheUviQi  an  elongated  spin ;  vhorls  numerous,  tnberculatod ; 
apertnre  narrow,  with  a  ^ort  canal  in  front;  outer  lip  of  the 
adult  expanded  and  lotwd  oi  digitated;  operculum  pointed, 
lamellar. 

Animal  with  a  short  broad  muzzle;  tontades  cylindrical, 
bearing  the  eyes  on  prominences  near  their  bases,  outside; 
foot  short,  angular  in  front ;  branchial  plume  angle,  long ; 


lingnal  ribbon  linear;  t«eth  single,  hooked,  dentii;^ted; 
uncioi  3,  i^ti  first  transverse,  2  and  3  claw-shapod  (Fig.  100). 
The  dentition  of  Aporrhau  is  most  like  tilrombui  asd  Carinaria; 
and  quite  nnlike  the  Cerithiada  witii  which  it  has  been  placed, 


0.  Aporrhiai  jKI-ptltasm.    (Wulnglon.) 

n  accordance  with  the  views  of  Professor  Forbes,    The  animal 


Distribution,  A  species.    Lnbrador,  Norway,  Britain,  Meditor- 
rancar,  "West  Africa.     Range  100  fathoms, 

Fosiil;   see   Plcnxerat   and   Soetellaria;    above   200   speoies, 
ranging  from  the  lias  to  the  chalk,  probably  belong  to  this 
genus,  or  to  genera  not  yet  constituted. 
■  Fi(.  W.  Aforthtiltftt^'deam,  L.,  fram  a  dmrisg  by  JoliQk  U&ci.'&MV-i^  ''^ 


lira  miuuiu,  xvuuuumi  tuiu  uucjLenea  ] 
inner  lip  callous,  expanded;  oper 
shapod,  curved  inwards,  with  a  prt 
the  outer,  concave  edge  (Fig.  101). 

Animal  with  an  elongated  mxuEBl 
cylindzical;  eye-pedicels  short,  adn 
te&tades,   externally;    foot  broad 

Open-'Qlum  of    (ICenflET.) 

strutAu.^iarm,      IHtMMUm^   6  speGus.     Austral 
ZcaLmd,  where  alone  it  occnzs  w^fomaL 

Faiolt  IV.— Mxlahiabje. 

ShtU  iBpinl,  ttoreted;  with  a  thick,  dark  epiden 
often  chaimeM,  or  noidiedinfront ;  outer  lip  acati 
homy,  spiraL  The  spire  is  often  extensirely  e 
acidity  of  fiie  water  in  which  the  aniinalw  five. 

AnimalinQi  a  broad  non-retractile  nmnle ;  teni 
Bubnlate ;  eyes  on  short  stalks,  united  to  the  oute: 
tentacles ;  foot  broad  and  short,  angnlated  in  fr 
margin  fringed;  tongue  long  aifti liniaar,  with  a  x 
latenl  series  of  hooked  nuitti-oiiiiFid  teeth.  Oftc 
Inhabiting  fresh-water  lakes  and  xxrers  throng^ 
parts  of  the  world* 

MsLAKiA,  Lam. 
IHii/moloau.  melania.  WaolcTioiw  (fmvn  mp7rL»\. 
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FoBsU,  25  Species.    Wealdcn — .    Europe  (y.  chemnitzia). 

Sub-genera.  Mdandtrxa^  Bowdich.  M.  fluminea.*  PL  VUUL., 
Fig.  26.  Aperture  somewliat  produced  in  front;  operculum 
with  rather  numerous  whorls.  This  section  includes  somo  of 
the  largest  species  of  the  genus,  and  is  weU  typified  by  the 
fossil,  M,  Sawerhii  (ceiit.  melanoides,  Sby.),  of  the  Woolwich 
sands.    Old  World,  India,  Philippines. 

Vibex,  Oken,  V.  fuscatus,  PL  VIII.,  Fig.  29.  V.  auritus. 
West  Ajfrica.  Whorls  spirally  ridged,  or  muricatod;  aperture 
broadly  channeled  in  front. 

Ceriphana,  8w.,  0.  sulcata.  North  America.  Aperture  like 
Tibex ;  slightly  notched  near  the  suture. 

EemisinuB,  Sw.,  H.  lineolatus.  West  Indies.  Aperture 
channeled  in  front. 

Melafusus^  Sw,  (lo.  Lea.  GlotteUa,  Gray.)  M.  fluyiatilis. 
PL  Yin,,  Fig.  27.  United  States.  Aperture  produced  into  a 
spout  in  frt>nt. 

Metdtoma,  Anthony  (not  Sw.)  M.  altilis. 

Shell  like  anculotus ;  with  a  deep  slit  at  the  suture.  United 
States.  

Anculotus,  Say.    A.  prcemorsus.    PL  YJULl.,  Fig.  28. 

Sliell  globular ;  spire  very  short;  outer  lip  produced.  United 
States. 

Amnicola,  G.  and  H.  A.  isogona.  PL  IX.,  Fig.  28.  United 
States ;  inhabits  the  fresh  waters  of  New  England,  gregarious 
on  stones  and  submerged  plants. 

Chiloetoma,  Desh.  M.  marginata.  Eocene.  Paris.  Peristome 
thickened  externally,  all  roimd. 

Cka,  Bens.    C.  annesloyi.    South  India. 

Palubomtjs,  Swainson. 

Etymology y  paluSf  a  marsh,  and  domus,  home. 

SyiwnymSy  TanaHa,  Gray.    Hemimitra,  Sw. 

Type,  P.  aculeatus,  Gm.  species.     PL  IX.,  Fig.  34. 

Shell  tarbinatc<l,  smooth,  or  coronated;  outer  lip  crcnulatod; 
olivaceous  with  dark  brown  spiral  lines. 

Distribution y  25  species.  Ceylon  (Himalaya  ?)  in  the  moun- 
tain-streams, sometimes  at  an  elevation  of  6,000  feet.  The 
Ilimiilayan  species  {melania  comcUy  Gray,  hemimitra  rdusa,  Sw., 
and  several  others),  referred  to  this  genus,  have  a  concentric 
operculum,  hko  paludina. 

•  Tliia  if  a  good  secUon  of  m^/amta,  bat  Mr.  Gray^s  type  JLoea  iu^ll€liT«VL«K,i&.  >^ 
^ing  man  like  •piraiain  the  form  of  ita  aperture. 


Typfi.  M.  buccin-iideg,  U.  roEUto.     PL  ^■"111.,  Fig.  30. 

Shdl  body- whorl  elon^ted;  s{iur«  ^inrl  ami  pointed;  apcr- 
tnre  ilistinetlv  Dotfbed  in  front;  iuter  tip  esllotu;  operculuini 
sab-^iml. 

BiitrihHtion,  21  epecies.    Spain,  Aida  Minor,  New  Zealand. 

Foaii,  2o  gpeciea.     Eocona — .     Europe. 

S<tb-^mas.  PirtTM,  Lam,  (fiHmus,  Montfbrt)  P.  ftlra.  PL 
MIL,  Fig.  31.    Spire  ^cngated,  nuuij-wlioiled ;  outer  lip  of 


Fi^.  in,  AflBH  otrs.    (Wdlso.) 
the  ndult  prodaccd.     Twth  3.  1.  3,  aa  in  Fig.  102. 

Pialnbutiim,  i  specifB?    Sontk  AMca,  Madagascar,  Ojltm, 
Fhilippiacis. 

FAMILT  V. — TlTKQJTELLID.E. 

fiAr// tulinliir,  or  spiral;  upper  part  partitioned  off;  sperturo 
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Sub-genera,  Proit),  Defr.,  P.  cathedralis,  PL  EX.,  Fig.  3, 
aperture  truncated  below. 

Megalta^  Ghray,  M.  sulcata  (yar.),  PL  IX.,  Fig.  2.  Greenland 
— South  AMca. 

Fossil,  Eocene.    Britain,  France. 

CjECUK,  Fleming. 

Synonyms,  Comiculina,  Mihister.  Brodius,  Bronn.  Odontl- 
dium,  Phil. 

Type,  0.  trachea,  PL  IX.,  Fig.  6.    Young  species.  Fig.  6. 

Shell  at  first  discoidal,  becoming  decollated  when  adult; 
tubular,  cylindrical,  arched;  aperture  round,  entire;  apex 
closed  by  a  mammillated  septum.  Operculum  homy,  many- 
whorlod.  Lingual  teeth,  0 ;  undni,  2,  the  inner  broad  and 
serrulated. 

DistribtUian,  Britain,  11  species,  10  fathoms.    Mediterranean. 

Fossil,  4  species.    Eocene — •    Britain,  Caatelarquato. 

Veemettts,  Adanson.    Worm-shell. 

Synonyms,  Siphonium,  Gray.     Serpuloides,  Sassi. 

Types,  V.  lumbricalis,  PL  IX.,  Fig.  7. 

Shell  tubular,  attached;  sometimes  regularly  spiral  when 
young ;  always  irregular  in  its  adult  growth ;  tube  repeatedly 
partitioned  off;  aperture  round;  operculum  circular,  concaye 
externally. 

Distrihtition,  31  species.  Portugal,  Mediterranean,  AMca, 
India. 

Fossil,  12  species.    Neocomian — .    Britain,  France,  &c. 

fSuh-genus,  SptroglyphuSfDeMd,  S.  spirorbis  Dillwyn  species 
irregularly  tubular ;  attached  to  other  shells,  and  half  buried 
in  a  furrow  which  it  makes  as  it  grows.    Perhaps  an  annelide  ? 

Feialoconehus,  sculpturatus,  Lea,  1843. 

Miocene,  United  States,  St.  Domingo,  South  Europe. 

Shell  with  two  internal  ridges  running  spirally  along  the 
columella,  becoming  obsolete  near  the  apex  and  aperture. 

SrLIQTTARIA,  Brug. 

Etymology,  siliqua,  a  pod. 

Typo,  S,  anguina,  PL  IX.,  Fig.  8. 

Shell  tubular ;  spiral  at  first,  irregular  afterwards ;  tube  with 
a  continuous  longitudinal  slit. 

DisirtbtUion,  8  species.     Mediterranean,  North   Aufitx^iliou 
Found  in  Bponges. 
jFosstV,  10  epecies.    Eocene — .    Franc©,  &c« 
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SCAXARIA,  Lam.    Wentle-tz^i. 

Etymology,  lealarit,  like  a  ladder. 

Typt,  S.  pretiosa,  PI.  tX.,  Fig.  9.     (=  T.  eoalBris,  L.J 

Shfll  mostly  pnro  white  imd  lostrona ;  turrotod ;  ciany- 
whorled;  whorls  round,  somotiinea  aoparato,  ornamented  with 
cumeroTia  transverao  riba  ;  apertoro  round  ;  peristome  cod~ 
tinuous;  operimluia  homy,  fow-whorled. 

Animal  with  a,  retmctilo  proboeois-liio  mouth ;  tentacles 
close  together,  long  and  pointed,  with  the  eyes  near  their  ontnt 
bases ;  mantle -margin  simple,  with  &  rudimoatory  aipbonal 
fold ;  foot  obtusely  triangular,  with  a  fold  (mcntum)  in  front. 
Lingual  dentition  nearly  aa  in  bulla;  tooth  0;  uncinl  nomo- 
roua,  eimpio ;  sexQa  distinct ;  prodai^oua  ?  Bango  from  low 
viiter  to  80  fathoms.  The  animal  exudes  a  purple  fluid  when 
moleatod. 

Distributiofi,  104  epeoies.  Uoatly  tropical.  GreenlAsd, 
Norway,  Britain,  ModitemuiiKra,  West  Indies,  China,  Aujstmlia, 
Pacific,  West  America. 

Fou'l,  nearly  100  species.  Coral-rag — ,  Britain,  Norti 
America,  Chili,  India. 


within  Ae  ioftnonod  of  fresh  water,  and  frequently  beoome  dia- 
tort«d ;  aimikr  monsfxoaitiea  ore  found  in  the  Norwich  ciag. 


specioa  [£.  liltona)  ia  ovlpajous ;  it  inhabits  the 
Bea-vaed  betweoa  tidfl-marks.  An  Allied  spedea 


(r«pn>'lik;tlv0  otiAcs,  fla 


Fig.  105.  Littenmi  latoniiii 


tmncCial 


(L.  nJit)  beqaeaU  a  high.Bt  region,  where  i^  laecaxc^^ tiibr^b'A 
/y  the  tido ;  it  ia  TiriparoxiB,  and  tho  yoong  'ha^e  o.  tnii  ^i^ 


2J2 


XAirUAL  OV  THE  MULLVtCk. 


before  their  birth,  in  conaeqaenoe  of  wMcb  the  apeciea  is  not 
eaten.  The  tongue  of  the  periwinkle  ia  two  inchee  long;  ita 
foot  is  dirided  by  a.  longitudinal  line,  and  in  walking  the  sidea 
adrnnrc  alternately.  The  periwinkle  and  troohw  are  the  food 
of  (ho  thrush,  in  tho  Hebridoa,  dniing  winter.  The  lingoal  canal 
of  the  periwinkle  pEiBsea  from  the  bock  of  the  montii  under  tho 
cti^phagus  for  a  short  distance,  tlisn  tnmfl  up  on  the  right 
side,  and  terminates  in  a,  coil  (like  spare  rope)  resting  on  the 
plaited  portion  of  the  gullet.  It  is  2)  inches  long,  and  eontaina 
about  TiOO  rows  of  tooth;  the  part  in  use,  arming  the  tongue, 
comprises  about  24  rows."  The  dental  ribbon  of  BittUa  ia  above 
2  inches  long,  and  coiled  as  in  IiiUorina.    (Wilton.) 

Fmail,  10  species  ?    Miocene — .    Britun,  &c.    It  i»  probable 
that  a  lai^e  proportion  of  Uia  oolito  and  cretaceous  ahella 
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IHsMhdionf  Philippines,  West  America. 

FoBsaruB  (Adans.),  Pliilippi.    P.  sulcatus,  PI.  IX.,  Pig.  12. 

Synonym,  PHasianema,  Wood. 

Shell  perforated ;  inner  lip  thin ;  operculum  not  spiral. 

Distribution,  Mediterranean. 

Fo89il,  3  species.    Miocene — .    Britain,  Mediterranean. 

Riadla,  Gray.    Lit,  melanostoma,  PI.  IX.,  Pig.  14. 

Shdl  trochiform,  with  a  flat  or  concave  base ;  whorls  keeled ; 
ai>ertiire  rhombic,  dark  or  variegated,  opercnlnm  pauci-spiraL 

JXstributiofi,  New  Zealand. 

Conradia,  Adams.  Aperture  circular.  3  species,  Japanese  seas. 

Couthouyia,  Adams.  Shell  ovate,  with  an  acute  spine ;  aper- 
ture semi-oval.    1  species,  Japanese  seas. 

<» 

SoLASiuH,  Lam.    Stair-case  shelL 

Etymology,  aolarium,  a  dial. 

Synonyms,  architectoma,  Bolten.  Philippia,  Gray.  Helico- 
cryptus,  D'Orbigny  ? 

Type,  S.  perspectivum,  PI.  IX.,  Pig.  16. 

Shell  orbicular,  depressed ;  umbilicus  wide  and  deep ;  apor- 
tnre  rhombic ;  peristome  thin ;  operculum  homy,  sub-spiral. 

The  spiral  edges  of  the  whorls,  seen  in  the  umbilicus,  have 
been  fancifally  compared  to  a  winding  stair-case. 

Distribution,  25  species.  Tropical  seas.  Mediterranean,  East 
Africa,  India,  China,  Japan,  Australia,  Pacific,  West  America. 

Fossil,  bQ  species.  Eocene — .  Britain,  &c.  26  other  species 
(oolites — chalk)  are  provisionally  referred  to  this  genus ;  the 
cretaceous  species  are  micreous  (v.  trochus). 

Sttb-genera,  Torinia,  Gray.  T.  cylindracea,  oper- 
culum conical,  multi-spiral,  with  projecting  edges. 
Fig.  107.    Living,  New  Ireland. 

Fossil,  Eocene.     Britain,  Paris. 

Bi/rontia,  Desh.  {Omalaxis,  Desh.)  S.  bifrons, 
discoidal,  the  last  whorl  disengaged.  1  recent 
Bi>ecie8.    Mstdeira. 

Fossil,  6  species.    Eocene.    Paris,  Britain. 

f  Orbis,  Lea.    Discoidal,  whorls  quadrate. 

Fossil,  Eocene.    America. 

Discohelix  (calculiformis)  Dimker,  1851.  Lias,  Gottingon. 
This  name  was  proposed  for  the  depressed  Euomphali  of  the 
Lower  Oolites,  of  which  there  are  several  species  in  Normandy 
and  England. 

'  Operculam ot  S  patulum,  Lsm.  |,  from D«dai^« 


Fig.  107.< 
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Shell  uGoallj  Bmistral,  flat,  or  ooncava  aboro;  iqter 
qimdraagular. 

PhtyHoma  (Sueesi)  Hemes,  1856.     Triai,  HalUtadt. 

SfifU  discnidal,  sinistral  P  sculptured ;  peristome  snddt 
oxpaitdod,  plain ;  apGituro  wiUt  an  innor  rim,  circular, 
deflected  (upwai-da)  at  right  angles  to  the  plana  of  the  si 
Several  cxamplM  have  occurred. 

Philippia  (Iut«a)  Gray,  haa  a  multi-spiral  oporeulum, 
the  animal  is  like  Trochtu.     (Philjppi,) 

raludritHni  (iapidum)  D'Orhigny  part.  Fteah  waton 
South  America. 

Sliell  conic,  few-wiiorio<l,  opidormia  green  ;  nporturo  oblii 
peristome  abruptly  refloctod ;  operculum  claw- liko.  Thetyp 
species  appear  to  be  Mflaniadai,  but  some  small  shells 
Uydrobia.  hayo  been  iBolndod  in  the  genus. 


PnoBUS,  Montfort,    Cairier-sbell. 
Eti/mohgi/.  pSor«is,  a  carrier. 

Si/nouyms,  OnustuH,  Humph.,  Xonophorus,  Fischer. 
Exinnvlti.  P.  oonchvliouhonis.  Boni.    P.  corrueatus.  PI. 


Bhells  extremely  like  the  recent  phoruB,  are  met  with  eyon  in 
tlie  carb.  limestone  and  lias. 

Lacuna,  Torton. 

Etymology f  lacuna^  a  fissure. 

Type,  L.  pallidula  (PL  IX.,  Fig.  16). 

Synonymy  Medoria,  Gray. 

Shell  turbinated,  thin ;  aperture  semi-lunar ;  oolumella  flat- 
tened, with  an  umbilical  fissure ;  operculum  pauci-spiral. 

Animal;  operculigerous  lobe  furnished  with  lateral  wings  and 
tentacular  filaments.  Teeth  5cusped;  imcini  1,  2,  dontated, 
3  simple.  Spawn  {ootlieca)  yermiform,  thick,  semi-circular. 
I^iinge,  low  water — 50  £Eithoms. 

DUtrihution,  16  species.  Northern  shores,  Norway,  Britain, 
Spain. 

Fossil,  1  species.    Glacial  beds,  Scotland. 

LmoPA,  Bang. 

Eiymology,  litos,  simple,  ope,  aperture. 

Type,  L.  bombyx  (PL  IX.,  Fig.  24). 

Shell  minute,  pointed ;  aperture  slightly  notched  in  front ; 
onter  lip  simple,  thin ;  inner  lip  reflected ;  operculum  spiral. 

Distribution,  6  species.  Atlantic  and  Mediterranean,  on  float- 
ing sea- weed,  to  which  they  adhere  by  threads. 

Fossil,  1  species.    Pliocene  (Crag). 

EissoA,  Fr§menyiUe. 

Etymology,  named  after  Eisso,*  a  French  zoologist. 

Type,  E.  labiosa  (PL  IX.,  Fig.  17). 

Synonym,  Cingula,  Flem. 

Shell  minute,  white  or  homy;  conical,  pointed,  many-whorled; 
smooth,  ribbed,  or  cancellated;  aperture  rounded;  peristome 
entire,  continuous;  outer  lip  slightly. expanded  and  thickened; 
operculum  sub-spiral. 

The  animal  has  long,  slender  tentacles,  with  eyes  on  small 
prominences  near  their  outer  bases ;  the  foot  is  pointed  behind ; 
the  operculigerous  lobe  has  a  wing-like  process  and  a  filament 
{cirrus)  on  each  tide.  Lingual  teeth  single,  sub-quadrate, 
hooked,  dontated;  uncini  3;  1  dentated,  2,  3,  claw-shaped. 
They  range  from  high-water  to  100  fathoms,  but  aboamd  most 
in  shallow  water,  near  shore,  on  beds  oifucus  and  zostera. 

Distribution,  about  70  species.     Universally  distributed,  but 

•  It  it  much  to  be  regretted  that  some  modem  natonlisU  bvrft  tA.«QL\o  ttAcraK.  vA 
brii^  isto  aae  the  obacure  genem  of  Bisio,  and  the  worthlMA  ta&nAcvKtoQft  ^  'ttssoM^ 
9od  Baaoatqae,  which  had  better  btsre  remained  mJmown. 
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inOBt  abiindoBt  in  tlio  north  temperate  zone.  NorUi  Amorica, 
West  Indies,  Norway,  Britain,  Maditorranean,  Cospiut,  IndiA, 
&c.  Hiaioa  jiaira  adheroB  to  aea-woede  bj  threads,  like  litiopo. 
(Oray.) 

Foatil,  100  Bpeciea.    Permiftn — .    Britain,  Prance,  4o- 

8ub-gaiera.  Bietoina,  D'Orbigny.  Aperture  channeled  in 
ft-ont.  66  liying  Hpeciea,  FoBsil  (10  spocies  Bath  oolite. — 
Britain.)  =  r«tii,  Loa?  America. 

Bydrobifi,  Hartm.  (^PoIudinGllft,  Lovfia.)  SA*W smooth ;  ftwt 
roQiided  behind ;  operculigeroua  lobe  without  filampnt.  Typr, 
littorinaulTffi  (PI.  IX.,Pig.  18).  Z>i'e(n"fcti(i'o«,  50 species.  fWil, 
10  BpccioB.    Woalden — .    Britain,  4c. 

Syncera,  Gray  (Assiminea,  Xioaeh).  6.  hepatica.  Shdl  llko 
Ilydrobia  ;  tentacles  connate  with  fie  eye  pedjcels,  which  eqaiJ 
them  in  length.  Twth  0 — "  cusped;  unciai  I,  2,  dentnted,  3 
rounded.    Diitrilriition,  2  specioe,  bracHeh  water.    Dritain  and 

NtmaluTO,  Benaon.  N.  deltra  (PI.  IX,,  Pig,  21.)  Aperture 
contracted;  peristome  entire ;  operculnm  pauoi -spiral.  FosiS, 
Eoconc.     Isle  of  Wight. 

Jtfreynu.  Alder  (=Eissoella,  Gray,  MS.),  J,  diaphana,    ShiU 
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8h€  mnute,  cyL'ndrical,  tnmcatod ;  whorls  striated  trans- 
rersely;  apeitare oyal,  entire;  peristome  continaoiLB;  operculniQ 
sub -spiral ! 

Animal  with  short,  diyerging  triangolar  tentacles;  eye$ 
centrally  behind ;  head  bi-lobed ;  foot  e^ort,  rounded  at  each 
end.     (Forbes.) 

The  irunxxUdloR  are  found  on  stones  and  sea- weeds  between 
tide-marks,  and  survive  many  weeks  out  of  the  water.  (Lowe.) 
They  walk  by  contracting  the  space  between  their  lips  and  foot, 
like  the  geometric  caterpillars.  (Gray.)  They  are  found  semi- 
fossil  along  with  the  human  skeletons  in  the  modem  limestone 
of  Guadaloupe. 

Distribution^  15  species.  West  Indies,  Britain,  Mediterranean, 
Bio,  Cape,  Mauritius,  Philippines,  Australia,  Pacific.  (Ouming.) 

?  LirHOGLYPHTTS,  Mcgerle. 

Tijpe,  L.  fascus  (PL  IX.,  Fig.  22). 

Shell  naticoid,  often  eroded;  whorls  few,  smooth;  aperture 
large,  entire ;  peristome  continuoxw,  outer  line  sharp,  inner  lip 
callous;  umbilicus  rimate;  epidermis  olivaceous;  operculum 
pauci-spiral. 

DistribtUion,  6  species.    Europe  and  Oregon. 

Family  VII.^Paltjdinidje. 

Shell  conical  or  globular,  with  a  thick,  olive-green  epidermis ; 
aperture  rounded;  peristome  continuous,  entire;  operculum 
homy  or  shelly,  normally  concentric. 

Animal  with  a  broad  muzzle;  tentacles  long  and  slender; 
eyes  on  short  pedicels,  outside  the  tentacles.  Inhabiting  fresh 
waters  in  all  parts  of  the  world. 

Paltjdika,  Lam.    River-snail. 

Etymology y  pcJ^  {jpaludis),  a  marsh. 

Synonymy  Viviparus,  Gray. 

Type,  P.  Listen  (PL  IX.,  Fig.  26).     (P.  vivipara.  Fig.  68.) 

Shell  turbinated,  with  roimd  whorls ;  aperture  slightly  angular 
behind;  peristome  continuous,  entire;  operculum  homy,  con- 
c^.'ntric.  Animal  with  a  long  muzzle,  and  very  short  eye- 
pedicels  ;  neck  with  a  small  lappet  on  the  left  side,  and  a  larger 
on  the  right,  folded  to  form  a  respiratory  siphon ;  gill  comb-like, 
single ;  tongue  short ;  teeth  single,  oval,  Bligh.^7  \xq^<^  %xA 
denticulated/  nndni  8,  oblong,  d^tictdated.    TVie^^o^M^isbSi^^^x^ 
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viyijiitTOOB ;  tho  Bhelk  of  tiie  jroimg  ore  omamculed  with  spiral 
rows  of  ppidennal  cirri. 

DietnbiUioii,  GO  BpecJce,  Bivurs  osil  hkee  tluoughcriit  the 
northern  homiephcre ;  BUok  Sea,  Caspian. 

Foiail,  53  species.     Wealdeo — .     Britain,  ftc. 

Sub'iftnus,  Bithynia  (Prideunx),  Gray.  B,  tenlatulatn 
(PI.  IX.,  Fig.  27).  SIkU  mnall;  oporculuiii  khellj.  Animal 
oriporoufl ;  vith  only  oao  neck-lappet,  on  the  right  mAio,  Tbo 
bithyoia  oviposit  on  «b>nos  and  aqiialic  plonte ;  tho  fi^onale  lays 
from  .10  lo  70  oggs  in  a  bind  of  three  rowa,  cleaning  the  snrbico 
wi  hIio  procecls ;  tho  young  axa  luit<ihcd  in  three  or  tbnr  wudIu, 
and  attain  their  ftill  growth  in  the  second  year.  (Boachard.) 

AiTPin.t.ARiA,  Lam.    Applo-sntul,  oi  idoI-BhoU. 

Etymology,  ampulla,  a  globular  Qask. 

Example,  A.  globosa  (PI.  IX.,  Fig.  30). 

Syjiotiym,  Pachylabia,  8w. 

SArH  globnlor,  with  a  small  epire,  and  a  largo  ventriposa  body-  ■■ 
whorl ;  peristome  thifkoned  and  slightly  reflpctod  ;  oporculnm 
shully. 

Animal  with  a  long  inourrenteiphon,  formed  by  the  left  neok- 
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extremely  elongated,  slender.  Inliabits  lakes  and  rivers 
fchroughont  the  warmer  parts  of  the  world,  retiring  deep  into  the 
mud  in  the  dry  season,  and  capable  of  sorviTing  a  drought,  or 
removal  from  the  water  for  many  years.  In  the  lake  Mareotis, 
ixkil  at  the  month  of  the  Indns,-ampullaria)  are  abxmdant,  mixed 
VI  th  marine  shells.    Their  eggs  are  large,  enclosed  in  capsules, 


Fig.  110.  Ampulkana  globoscu    (Wilton.) 

and  aggregated  in  globular  masses.  The  dentition  of  A,  glohoaa 
la  shown  in  Fig.  110. 

ZHatribtUiony  136  species.  South  America,  West  Indies,  AMca, 
India. 

Sub-genera,  Pomus,  Humph.  A.  ampullacea.  Operculum 
homy. 

Marisa,  Gray  (ceratodes,  Guilding).  A.  comu-arietes  (PI.  IX., 
Fig.  31).    Operculum  homy.     Shell  discoidal. 

Asoleney  D'Orbigny.  A.  platao.  Animal  without  a  respiratory 
siphon ;  operculum  shelly.     Distribution,  South  America. 

Lanistcsy  Montf.  A.  bolteniana,  L.  (PI.  IX.,  Pig.  32).  SJiell 
reversed,  umbilicated,  peristome  thin ;  operculum  homy.  JDta- 
tribution,  West  Africa,  Zanzibar,  Nile. 

MeladomuSy  Sw.  Paludina  olivacea,  Sby.  SMI  reversed, 
imperforate ;  peristone  thin ;  operculum  homy. 

?  Ahfhibola,  Schumacher. 

SynonymSy  AmpuUacera,  Quoy.   Thallicera,  Sw. 

Type,  A.  australis  (PI.  IX.,  Fig.  33). 

Sliell  globular,  with  an  imeven,  battered  surface  ;  columella 
fissured ;  outer  lip  channeled  near  the  suture ;  operculum  horny, 
sub-s})iral.  Animal  without  tentacles;  eyes  placed  on  roimd 
lobes ;  air-breathing ;  respiratory  cavity  closed,  except  a  small 
valvular  opening  on  the  right  side  ;  a  large  gland  occupies  the 
position  of  the  gill  of  paludina ;  sexes  united.  (Quoy.)  Mr. 
Gray  i>lace8  this  genus  amongst  the  true  pulmoni/era. 

Distribution,  3  species.  Shores  of  New  Zealand  and  the  Pacific 
Inlands.    The  living  shells  sometimes  havo  serpiiUB  ^\XAj(^^\i(^ 
them,    (Cumiug.)    Thoy  aro  oaton  by  the  "Now  ZaqAsa^^^X^* 
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Talvata,  MQller.    Valve-ahelL 

Ti/rts.  V.  piscinalis  [R.  IX.,  Fig.  28).  V.  cristata  (H.  IX., 
Fig.  29), 

Shelt  turbinatai,  or  discoidal,  mnbilicated ;  whorls  rotmd  or 
keoled;  aperture  not  modified  by  the  last  whorl;  pehsloma 
entire  ;  opprtnilimi  homy,  multi-Hpiral. 

Animal  with  a  prodnced  muzzle ;  tentacles  long  and  sleoder, 
oyes  at  thoir  outer  bases  ;  foot  bi-lobed  in  front ;  bmnchisl 
plume  long,  pectintit^d,  partially  oxserted  on  the  right  side, 
when  tho  animal  is  walking.  Lingual  teeth  brosd ;  oncini  3, 
lanceolate ;  all  hooked  and  denticulated. 

Biitribution,  18  species.    Britain  and  North  America. 

Fo»tit,  19  speciee.    Wealden — .    Britain,  Belgium,  Ac. 

Family  vm.— NEamD^. 

8MI  thick,  somi-globoEO ;  spire  very  small ;    cavity  simplo, 

from  tho  absorption  of  the  internal  portions  of  thewhorlH ;  aper- 

turo  tiemi-lunate ;  columoUar  side oxpandedond flattened;  outer 
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Shell  thick,  smooth  or  spirally  grooved;   epidermis  homy; 
outer  lip    thickened  and   sometimes  denticulated 
within;  columella  broad  and  flat,  with  its  inner 
edge    straight   and    toothed;    operculum   shelly, 
Fig.  112. 

Distribtdum,  173  species.    Nearly  all  warm  seas. 
West    Indies,    Eed    Sea,    Zanzibar,    Philippines,     Fig.  ii2.» 
Australia,  Pacific,  West  America.     (Cuming.)    Many  of  the 
American  species  dwell  in  the  streams;   one  species  at  the 
I^hilippines  sometimes  climbs  up  trees. 

i^o«M7,  60  species.  Lias — .  Britain,  &c.  The  palaeozoic  neritos 
are  referred  by  D*Orbigny  to  turbo,  natica,  &c.  N.  haliotis  is  a 
ptleopsis. 

Sub-genera,  Neritoma,  Morris,  1849.  N.  sinuosa,  Sby. 
Portland  stone,  Swindon.  (Mus.,  Lowe.)  STidl  yentricoso, 
thick ;  apex  eroded ;  aperture  with  a  notch  in  the  middle  of  the 
onter  lip.  Casts  of  this  shell  are  common,  and  exhibit  the 
condition. of  the  interior  characteristic  of  all  the  nerites  ;  it  was 
probably  fresh  water. 

NeHiopm,  Grateloup.  N.  radula  (PI.  VIII.,  Fig.  9).  Shell 
like  nerita  ;  inner  lip  with  a  single  notch  in  the  centre. 

Distribution,  1  species.    Pacific. 

jFossH,  20  species.    Trias  ?    Britain,  France,  &c. 

VelateSy  Montf.  N.  perversa,  Gm.  (PI.  IX.,  Fig.  36).  Inner 
lip  very  thick  and  callous ;  outer  lip  prolonged  behind,  and  par- 
tially enyeloping  the  spire. 

PiLEOLTJS  (Cookson),  J.  Sowerby. 

Etymology,  pileolus,  a  little  cap. 

Type,  P.  plicatus  (PI.  IX.,  Figs.  37,  38). 

STiell  limpet-like  above,  with  a  sub-central  apex;  concave 
beneath,  with  a  small  semi-lunar  aperture,  and  a  columellar 
disc,  surrounded  by  a  broad,  continuous  peristome. 

Distribution,  marine ;  only  known  as  fossils  of  the  Bath  oolito, 
AnclifTe,  and  Minchinhampton,  3  species,  P.  neritoidca  is  a 
neritina, 

Nekitina,  Lam.    Fresh- water  nerite. 

Examples,  N.  zebra  (PI.  IX.,  Fig.  39),  N.  crepidularia 
(PI.  IX.,  Fig.  40). 

SJiell  rather  thick  at  the  aperture,  but  extensively  absorbed 
inside ;  outer  lip  acute ;  inner  straight,  denticulat/^*,  cr^«scc\i\xs:m 
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shelly,  with  a  floxible  bocder ;  aUghtly  toothod  on  its  draiglil 

Animal  likonarila;  lingual  teeth ;  median,  minato;  laUnb 
3,  I  Wge,  Bub-tnangular  2,  3  minate ;  nnciAi  about  60.  flnt 
very  large,  hooked,  denticulated ;  tiio  rest  oqiml,  nikirov,  hookeil, 
(lent  iculii  ted. 

Ths  neritiuea  tire  small  globulAT  shells,  orDnmeiitod  frith  u 
great  variety  of  black  or  purple  bands  and  spots,  covei^d  with  « 
polished  bomy  epidermis,  'i^ey  ore  mostly  confined  to  the  freih 
wfttera  of  wurrn  regions.  One  species  (.Y,  JltivUitUit)  is  found  in 
British  rirors,  and  in  the  brftckisb  wftter  of  the  Baltic  Another 
txtends  ita  range  into  the  brackish  wat^ra  of  the  North  Amarifsn 
nTcrs ;  and  the  West  Indian  N".  viridU  and  mfleaqrU  are  fomul 
in  the  aca. 

'N.  crtpididarifi  has  a.  continuous  peristome,  and  spproAfiliU 
navicelia  in  form  ;  it  is  found  in  the  brackish  watcTS  of  Indib 
N.  coroiiu  (Modagaaear)  is  omamenlod  vith  tx  series  of  long 
tubular  spines. 

Dietribution,  HI  species.  West  Indies,  Narvny,  Btitaini 
Black  Soa,  Caspian,  India,  Fbilippiues,  Facifio,  Wont  AueriO' 

Fostil,  20  epecios.    Eocea«>— .    Britain,  France,  &o> 

Nayioelia,  Tjara, 

4 
Eiymotoriy,  niiaicella,  a  small  boat. 
Ti/pf,  N.  porcollana.    Fl.  IX..  Fig.  41. 
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Family  IX.— Turbinidje. 

Shell  spiral,  turbinated  or  pyramidal,  nacreous  inside ;  oper- 
eolnm  csJoareous  and  panci-spiral,  or  homy  and  multi-spiiul. 

Animal  with  a  short  muzzle ;  eyes  pedunculated  at  the  outer 
bases  of  the  long  and  slender  tentacles ;  head  and  sides  oma- 
loented  with  Mnged  lobes  and  tentacular  filaments  (ctrrt) ; 
branchial  plume  single ;  lingual  ribbon  long  and  linear,  chiefly 
contained  in  the  visceral  cayity ;  median  teeth  broad ;  laterals 
6,  denticulated ;  uncini  yery  numerous  (sometimes  nearly  100), 
alender,  with  hooked  points  (Fig.  15,  A). 
Marine,  feeding  on  sea-weeds  {dlgce). 

The  shells  of  nearly  all  the  turbinidse  are  brilliantly  pearly 
when  the  epido^'mis  and  outer  layer  of  shell  are  removed ;  many 
of  them  are  us^^  in  this  state  for  ornamental  purposes. 

TiTBBO,  L.    Top-shell. 

J^ymoiogy,  turlo,  a  whipping-top. 

Synonyma,  Batillus,  Marmorostoma,  Callopoma,  &c. — GFray. 

Type,  T.  marmoratus.    PL  X.,  Fig.  2.* 

Shell  turbinated,  solid;  whorls  convex,  often  grooved  or 
tuberculated ;  aperture  large,  rounded,  slightly  produced  in 
^nt ;  operculum  shelly  and  solid,  callous  outside,  and  smooth, 
or  variously  grooved  and  mammill&ted,  internally  homy  and 
pauci-spiral.  In  T,  sarmaticus  the  extmor  of  the  operculum  is 
botryoidal,  like  some  of  the  tufaceous  deposits  of  petrifying 
woUs. 

Animal  with  pectinated  head-lobes. 

Distribution,  60  species.  Tropical  seas,  West  Indies,  Medi- 
terranean, Ope,  India,  China,  Australia,  New  Zealand,  Pacific, 
Peru. 

Fossil,  360  species  (including  littorina)  L.  Silurian — . 
Univen^. 

Phasiakella,  Lam.    Pheasant-shelL 

Synonyms,  Eutropia  (Humphrey),  GFray.    Tricolea,  Eisso. 

Type,  P.  australis.    PI.  X.,  Fig.  3. 

Shdl  elongated,  polished,  richly  coloured;  whorls  convex; 
aperture  oval,  not  pearly ;  inner  lip  callous,  outer  thin ;  oper- 
culum shelly,  callous  outside,  sub-spiral  inside. 

Animal  with  long  ciliated  tentacles ;  head-lobes  pectinated, 
wanting  in  the  minute  species;    neck-lobes  fringed;    sides 
ornamented  with  three   cirri;    branchial  plume  long,  partly 
free ;  foot  rounded  in  front,  pointed  bohind.*,  iVa  Bivi<^%  tcl^csh^ 
aUteznately  in  walking;  ifn^ual  teeth  eyeii-Qdg^\  \A.\/^rc:ci^&  t^^ 


Pl  of  the  ifOLLirscA. 

hookod,  denticnlatod ;  imcdni  about  70,  gradoallf  dimimshing 
outwards,  hooked  and  dentdcnlated. 

Diatribution,  25  EpccioB.  Anstralis,  large  species;  India, 
PhilippincB,  email  Epeciee ;  Ifeditenaneon,  Brit&in,  TVest 
Indioa,  Ttry  small  i^pocioi. 

Foseil,  70  species.     DeToniAn  (f ).    Europe. 

The  similaritj:  of  the  eziHtdng  Australian  fiiuna  to  that  of  tho 
European  oolites  strengthens  the  probability  that  some,  at 
least,  of  these  fossil  shells  are  rightiy  referred  to  Fhasiaiiella. 


r«.  in." 
lupERATOR,  Uontfort. 
Type.  I.  imperialis.    PI.  X.,  Fig.  4. 
Si/noni/m,  Ciilcar. 

SMI  trochiform,  thick,  with  a  flat  or  concave  boae ;  whorts 
keeled  or  stollated ;  aperture  angulated  outside,  brillianllj- 
poiirly ;  operculum  shelly. 

THttribution,    20   species?      South  Africa,   India,    Au.itralja, 


Diitribidion,  200  speties. '  World-wide.  Low  wat^v  to  15 
Athoms ;  the  smaller  spedea  nmge  nearly  to  100  fiiihonis. 

FouH,  361  Bpedes.  DeToniau — .  Europe,  Nortiti  America, 
Chili. 

Sub-genera.  Pyramii,  Chemn.,  Tr.  obeliBCUB.  PI.  X.,  Fig.  6. 
Columella  contorted,  forming  a  slight  canal. 

Oibbtda,  Le&ch.    Tr.  magna,  Britain. 

ShM  depressed,  widely  nmbilicated ;  whorls  tumid.  Head- 
lobes  largely  developed ;  lateral  drri,  3. 

Enida,  Adams.    3  species,  Japan. 

Margarita,  Leach.     Tr.  helicinilB.     PI.  X.,  Fig.  7. 

SfitU  thin  ;  cirri,  5  on  each  side. 

Ditiribution,  17  species.  Greenland,  Britain,  Falkland 
Islands.    Near  low  water,  nnder  stones  and  sea-weed. 

Elenchta,  Humphrey  (=  CanthiriduH,  Montfort)  B.  irifl.  PI. 
X.,  Fig.  8.  Smooth,  thm,  imperforate,  with  a  promiuest  base. 
Aostrolia,  New  Zealand.  F.  Irti  scarcely  differs  in  form  from 
Tr.  zizyphimus ;  E.  badiut  is  like  a  pearly  phatiiauella ;  and 
E.  variant  (bankivia,  llenke)  wonld  bo  called  a  ehemnittia,  if 
foeeiliBed.    PI.  X.,  Fig.  9. 

Alcifnu4,  Adams.    2  species,  Japan. 

Minotia,  Adams.     1  species,  Japan. 

TurHca,  Adams.  1854. 

Vitriiulla,  C.  B.  Adams,  1860.  Skrll  minute,  hyaline, 
turbiniform,  umbilicated ;  aperture  large,  orbicular. 

Dittrihiiion,  18  Bpecies.    -West  Indies  (6),  Panama. 

Photinula,  H.  and  A.  Adams,  185S.  Shell  heliciform ;  spire 
somewhat  acoite. 

EoTBiXA,  Lamftrck. 

Etymology,  diminutJTe  of  rota,  a  wheel. 

Synonym,  Helioina,  Qray. 

Type,  E.  Testiaria.    PI.  X.,  Fig.  10. 

Sfitll  lenticular,  polished;  spire  depressed;  base  callous; 
lingual  teeth  13;  uncini  numerous,  sub-equal. 

Dittribtttion,  16  species.  India,  Philippines,  China,  Now 
Zealand. 

MoKOCOiTTA,  Lam, 
Etymology,  monot,  one,  and  odout  {odoniot],  a  tooth. 
SyTionymt,  Labio,  Oken.  Clancnlns.  Uontfort,  Olivia,  Bisso. 
Typtt,  M.  labco.     PI.  X.,  Fig.  21.    1i.  pharaonia.    PI.  X., 
Pig.  12. 
SheU  Uahinated,  few-vboilai ;  whorls  Hpixi^7  t;Eocn«^  «&'^ 


.  Ses,    IndiB, 


granuLited  ;  Hp  thickonod  inT^^^^Bbd  grooved ;  oolomella 

tixithcd,  moro  or  losa  piamliienlly  and  ilMgularly;  dpevculam 

horny,  uiany-whorlod.  ^^^ 

Diatriiuu'on,    13   epedes  F     West    A&ioa,   Sed   I 

Foiiil  (inoluded  with  trochua),  Deronian — .    Eifel. 
DELPHimnjl  (Boiasy),  Lam. 

EUfmology,  iimiaiiiixe  o!  delphinus,  adolphio.  (isCycloaUmia, 
Gray  !) 

Tf/pe.  D.  Iftcinintn.     PI.  X..  Fig.  13.     £=  T.  delphjnua,  h.) 

Shell  orbicular,  dopresBod ;  whorlB  few,  aogulated,  rugoee,  or 
spiiiy ;  aperture  roujid,  poarly ;  poristomu  coctiimoua ;  um- 
bilicus open;  operculum  torny,  maay-whorled.  On  reefa  ^ J 
low  water. 

Animal  without  hoad-lobeB ;  aides  lobod  and  ciirated. 

Oinfriliation,  TO  epocles.     Bed  Sea,  India,  Philippinos,  ( 
Auab'alia. 

Foaiil,  30  apQciea  ?    Trias  ? — Miooeno — ,     Europe.  « 

Suh-ycuera.     Liofia,   Gray.     L.   gei-rillii.     TI.  &.,  Fig,    H. 
Aperture  pearly,  with  a  regular,  expanded  bffrder ;  operculiim 
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its  inner  side,  and  slightly  so  externally;  operculum  shelly, 
multi-spiral. 

Duirihuium,  6  species.  West  Indies — Ohina.  Low  water  to 
GO  fathoms. 

Fossil,  6  species.    Tertiary — .    Britain. 

EiroMPHALUS,  Sowerby. 

Etymology,  eu,  wide,  and  ompJialos,  umbilicus. 
.    Synonyms,  Schizostoma,  Bronn.    Straparollus,  D*Orbigny. 
Ophileta,  Yaltuzem.    Platyschisma,  If'Coy. 

Type,  E.  pentagonalis.    PL  X.,  Fig.  18. 

STiell  depressed  or  discoidal;  whorls  angular  or  coronated; 
aperture  polygonal ;  umbilicus  very  large ;  operculum  shelly, 
round,  multi-spiral.    (Salter.) 

Fossil,  80  species,  L.  silurian — Trias.  North  America,  Europe, 
Australia. 

Sub-genus.  Phanerotinus,  J.  Sby.  1840,  E.  cristatus,  Phil. 
Carb.  limestone.    Britain. 

SheU  discoidal;  whorls  separate;  outer  margin  sometimes 
foliaceous.     * 

Stom^tella,  Lam. 

Etymology,  diminutive  of  stoma,  the  aperture. 

Type,  8.  imbricata.     PI.  X.,  Pig.  19.  % 

Shell  ear-shaped,  regular ;  spire  small ;  aperture  oblong,  v€a# 
large  and  oblique,  nacreous ;  lip  thin,  even-edged ;  operculum 
circular,  homy,  multi-spiral.  On  reefis  and  imdcr  stones  at 
ow  water. 

Distribution,  33  species.  Cape,  India,  North  Australia, 
China,  Japan,  Philippines. 

Sub-genus  f  Gena,  Gray.  Spire  minute,  marginal ;  no 
operculimi.  16  species.  Bed  Sea,  India,  Seychelles,  Swan 
Biver,  Philippines.     (Adams.) 

Niphonia,  Adams.     1  species,  Japan. 

Beodeeipla,  Gray. 

Etymology y  named  in  honour  of  W.  J.  Broderip,  Esq.,  the 
distinguished  conchologist. 

Type,  B.  rosea.    PL  X.,  Fig.  20. 

Shell  minute,  limpet-shaped,  wiih  a  posterior  sub-marginal 
apex  ;  aperture  oval,  as  large  as  the  shell,  brilliantly  nacreous. 

Didribuiion,  3  species.     Philippines*,    Grim^oo^^  \^ia^TA« 
South  Qeas»    (Ouming,) 

V2 
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Family  X. — HALionoffi. 

Shell  (tpiral,  eoT'Bhaped  or  troohiform ;  aperture  luge. 
nacreous;  outer  lip  notched  or  perfomtod.     No  operculum. 

A  nimal  with  a  ^ort  muziile  enii  subulate  tentacles ;  eyes  on 
pedicels  at  the  outer  bases  of  the  tentacles ;  bTanchial  pltunijc 
2 ;  mantle-margin  vith  a  poaterior  (anal)  fold  or  siphon, 
octupying  the  slit  or  perforation  in  the  aheU ;  operculum  lobo 
rudimentary ;  lingual  deutitioa  sinusal  to  trochus. 

In  addition  to  the  true  holiotida,  ve  have  retained  in  thia 
group  such  of  the  trochiform  ehsUi  as  Lbto  a  notched  or  per- 
foratod  aperture, 

Qaliotis,  L.    Ear-EhoU. 

Mlgmotogy,  halioe,  marine,  and  oiia  (otoa),  an  ear. 

r^pe,  H.  tuberculata,  PI.  X.,  Pig.  21. 

Shell  ear-shaped,  vith  a  gmatl  fiat  epize ;  apertnre  ver^  wid», 
iiidesceut;  exterior  stiiatod,  dull;  out«r  angle  perforated  by*  ' 
aeries  of  holes,  those  of  the  Bpire  progressively  closed.  Mus- 
cular impression  horso-shoo  shaped,  tho  left  branch  greatly 
dila1«d  in  front.  In  II.  tricosUihi  (pudoUus.  Montfort)  the  dull 
is  fun'owed  parallel  with  the  line  of  perforatious, 
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spire  small,  prominent ;  aperture  large,  oblong,  outer  margin 
irregular. 

DuMhOum^  12  species.  Java,  Philippines,  Torres  Straits, 
Pacific.    Under  stones  at  low  water.    (Omning.) 

FoMtlf  M.  D'Orbigny  refers  to  this  genus  18  species,  ranging 
from  the  L.  Silurian  to  the  chalk.    North  America,  Europe. 

Teinotis,  H.  and  A.  Adams,  1854. 

Shdl  depressed,  elongated,  ear-shaped;  spire  small,  and 
placed  posteriorly;  hinder  part  of  the  foot  in  the  animal 
stretches  far  oyer  the  shell. 

DutrihuUony  2  species.    East  India. 


SoisSTJEELLA,  D'Orbigny. 

Etymology y  diminutiye  of  acisBtis,  slit. 

Type,  S.  crispata,  PI.  X.,  Fig.  23. 

Synonyms,  Anatomus,  Montfort ;  "Woodwardia,  Fischer. 

Shell  minute,  thin,  not  pearly ;  body- whorl  large ;  *  spire 
small ;  surface  striated ;  aperture  rounded,  with  a  slit  in  the 
margin  of  the  outer  lip ;  operculate.    The  young  have  no  slit. 

Animal  like  Margarita ;  tentacles  long,  pectinated,  with  the 
eyes  at  their  base ;  foot  with  two 
pointed  lappets  and  two  long  slender 
pectinated  cirri  on  each  side ;  oper- 
culum ovate,  very  thin,  with  an 
obscure  sub-spiral  nucleus. 

No  part  of  the  animal  was  external 
to  the  shell.  The  only  living  example 
occurred  at  Hammerfest,  in  40 — 80 
fathoms  water;  when  placed  in  a 
glass  of  sea- water  it  crawled  up  the 

side  and  scraped  the  glass  with  its       ^^-  "^-  ^'^^'^^^  t 
tongue.     It  was  pale  and  translucent  when  living,  but  turned 
inky  black  after  immersion  in  alcohol.  (Barrett,  An.  Nat.  Hist., 
2nd  ser.  vol.  17,  p.  206.) 

Mr.  Jeffreys  found  S.  elegans  (D'Orbigny)  plentifully  alive  in 
sea- weed  on  the  coast  of  Piedmont.  It  has  a  multi-spiral* 
operculum,  like  Margarita,  In  this  species,  as  noticed  by  Mr. 
G.  Sowerby,  the  slit  in  the  peristome  of  the  young  shell  is 
converted  into  a  foramen  in  the  adult,  as  in  the  Jurassic 
Trochotoma, 

DistribtUwn,  5  species,    Norway,  Bntain,  T&e3iV«ttwaaMi.  "^ 
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7  fathoms  water  off  the  Orkneys,  ajid  in  deop  water  eaet  of  fli" 
Zetland  Islea. 
FoMil,  i  Bpecies.    Tertiary — ■     Bribmi  Sicily. 

PLEtTKOTOUABiA,  Do&anoe. 

Etymology,  plnira,  aide,  and  lome,  notch. 

Type.  P.  nngliea,  PI.  X.,  Fig.  21. 

Shell  troehiform,  solid,  fffw-whorkd,  iritli  the  surface  TarionaJy 
ornamented ;  aperture  Bub-quadrate,  with  a  deep  alit  in  ite 
outer  ninrgin.  The  part  of  the  slit  which  has  been  progiwasiTely 
filled  up  fonna  a  band  round  the  whorls. 

DUtribulUm,  2  species.  One  occurs  in  deep  water  in  Wert 
Indian  seas. 

Foisil,  400  Bpedes.  Lower  Silurinn — Chalk.  North  America, 
EiJTopo,  Australia.  Specimens  from  clay  strata  retain  their 
nacreous  Inner  layers ;  those  from  the  chalk  and  limeatones 
hare  lost  them,  or  they  ore  replaced  by  cryetallioe  Bpar.  , 
Pleurotomarite  with  wavy  bands  of  colour  have  boon  obtained 
in  the  carh.  Umestone  of  Laucoshlro.  In  this  extensive  group 
there  are  some  species  which  rival  the  living  tiirbinoa  in  magw- 
tude  and  solidity,  whilst  others  are  ae  frail  us  ianthina. 
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rocks ;  tliey  have  been  compared  to  elongated  pUtaroiomaritE, 
or  to  ceriihia  with  notched  apertbree;  the  fint  anggertioii  10 
most  probably  correct. 

FoMil,  50  species.  L.  Siluzian — Permian,  North  America, 
Europe* 

Troghotoica,  Lyoett 

Etymology i  Trochut^  and  tomt^  a  notch. 

Synonym,  Ditremaria,  D'Orbigny. 

Type,  T.  connloides,  PL  X.,  ^.  26. 

Sheil  trochiform,  slightly  concave  beneath;  whorls  flat, 
spirally  striated,  rounded  at  the  outer  angles ;  lip  with  a  aing^ 
perforation  near  the  margin. 

FosHl,  10  speeies.    Lias — Coral  Bag.    Britain,  France,  ftc 

?  CiKKTJS,  Sowerby. 

Etymology,  cirrtu,  a  curl. 

Typty  C.  nodosus,  Sby.    Min.  Con.  t.  141  and  219. 

Shell  sinistral,  trochiform,  base  level;  last  whorl  enlarging 
rather  more  rapidly,  somewhat  irregular. 

FoBsilf  2  species.    Inf.  oolite,  Bath  oolite.    Britain,  France. 

This  genus  was  founded  on  a  pleurotoTnaria,  a  euomphalui, 
and  C,  nodoeuB.  (v.  Min.  Con.)  It  is  still  doubtful  what 
species  may  be  referred  to  it. 


Fig.  117.» 

Ianthina,  Lam.    Violet-snail. 

Etymology t  ianthinay  violet-coloured. 

Type,  helix  ianthina,  L.  (I.  fragilis,  Lam.)    PI.  X.,  Fig.  27. 

Shell  thin,  translucent,  trochiform;  nucleus  minute,  styliform; 
feinistral ;  whorls  few,  rather  ventricose ;  aperture  four-sided ; 
( olumella  tortuous ;  lip  thin,  notched  at  the  outer  angle.  Base 
of  the  shell  deep  violet,  spire  nearly  white. 

Animal  head  large,  muzzle-shaped,  with  a  tentacle  and  eye- 

•  Fig.  117.  Ita^kmafragms,  Lul  (from  Qnoy  and  (HitmaaEA.V     lk3a«D&A.  ^i^ 
A  cggcMpttdm;  c,glOB;  d,  teatMcle*  and  eyc-ktalki. 
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pedicel  on  each  aide,  bnt  no  e,     . 

composed  of  nnmennis  outil^iinoaa  aii^TMiclM,  to  fiw  nder 
Borlace  of  wluch  tiie  oraiian  oftpsoIeB  avs  aWanTied.  Imgnd 
ribbon,  rachisTuutrmed;  nmsninnnunniBtBBqilaQilnandarik). 
Branchial  plnmee  2.    Bexei  Mpente. 

Dittribution,  10  species.    AQanlia,  Canl  nk 

The  ianUunro,  or  oceanio-nails,  an  gr^anotu  in  Uu  vfta. 
aea,  where  they  are  fbimd  in  myiiadfl,  tmd  an  aud  fo  fead  en 
the  small  blue  aceleptue  {viUBa).  The;  an  fraqosnt^  dnfiad 
ta  the  Bouthom  and  western  Britisli  iHum*,  e^ecuUr  lAtai  tita 
wind  continues  long  from  Qte  sonth-weet ;  in  Svanoea  B^f  &s 
"■pJTTif^l'*  haTo  be^u  fonnd  eidte  freah.  When  handled  tiuv 
exade  a  violet  Said  firam  beiMa&  the  margin  of  the  maofle.  ^ 
rough  weather  they  are  driren  aboat  and  their  floats  hrofcso,  or 
detached,  in  which  state  they  are  oflen  met  with.  Theo^Molea 
beneath  the  farther  end  of  tlie  raft  have  been  obaerred  to  be 
empty,  at  a  time  when  those  in  the  middle  contained  young  with 
fUly  formed  sheila,  and  those  near  the  animal  wer«  filled  vitt 
eggs.  They  have  no  power  of  sinking  and  riwing  in  the  water. 
The  raft,  which  is  mndi  too  large  to  be  withdrawn  into  the  shell, 
is  generally  thought  to  be  on  extreme  modification  of  the  oper- 
culum ;  but  M.  Luca:fo-l)uth;ors,  who  has  seen  the  raft  formed. 
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8heU  oral,  conical,  depressed,  "with  the  apex  in  front  of  the 
centre,  and  prorated ;  sorfftce  radiated  or  cancellated;  muscnlar 
impression  with  the  points  incnryed. 

In  veryycrang  shells  the  apex  is  entire  and  sub-spiral;  bnt  as 
the  perforation  increases  in  size,  it  encroaches  on  the  sonimit 
and  gradually  removes  it  The  key-hole  limpets  are  looomotiTe; 


Fig.  118.  FiismdUi,    (Wilton.) 


they  chiefly  inhabit  the  laminarian  zone,  but  range  downwards 
to  60  fathcons.    For  dentition  see  Fig.  118. 

DisMhution,  132  speeiee.  America,  Britain,  South  Africa, 
India,  Ohina,  Australia,  Upper  Oalifomia,  Gape  Horn. 

Fo89il,  30  species.    Garb. ;  oolites — .    Britain  and  France. 

Sub-genera,  PupiUia,  Ghray.  F.  apertura,  Bom.  (=hiantula, 
Lam.)  Shell  smooth,  surrounded  by  a  sharp  white  edge ;  per- 
foration yery  large.  Distribvtion,  South  Africa.  FtMurellidceat 
D'Orbigny.  F.  hiantula,  Lam.  (=megatrema,  D'Orbigny.). 
Shell  cancellated;  covered  by  the  mantle  of  the  animal.  3 
species.     Gape  and  Tasmania. 

{Macroschisma,  Sw.)  F.  macroschisma,  PL  XI.,  Fig.  2. 
Aiial  aperture  close  to  the  posterior  margin  of  the  shell.  The 
animal  is  so  much  larger  than  its  shell  as  to  be  compared  to  the 
Utiacelle  by  Mr.  Guming. 

Distribution^  Philippines  and  Swan  Hiver. 

iMcapinaf  Gray.  F.  elegans,  Gray  (=rax>erta,  Sby.).  Shell 
white,  cancellated,  margin  crenulated ;  covered  by  the  reflected 
mantle.     3  species.    Galifomia. 

PUNOTUBELLA,  Lowe. 

SynonyrMy  Gemoria,  Leach.    Diadora,  Ghray. 

Type,  P.  noachina,  PI.  XI.,  Fig.  3. 

SheU  conical,  elevated,  with  the  apex  recurved;  perforation  in 
fix>nt  of  the  apex,  with  a  raised  border  internally;  surface 
cancellated. 

Distnbutian,  $  (?)  species.      Oreenlaiid,  Bot^   koi^^^ 

V  3 
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Norway,  North  Britttin,  Tierta-4el-Foego,    In  20— ItH,  ftitbonu 

Fo»iil,  in  the  glacial  fonnationa  of  Noitii  Britain. 
EnniLA,  Defmnce. 

Etymology,  diminutive  of  rima,  a  fissure, 

Syjionym,  Eimularia. 

lifcent  iype,  B.  Blainvillii,  PI.  XI,,  Pig.  4. 

Shell  thin  and  canceUsted,  irith  a  perforution  near  the  anterior 
margin. 

DistribuUm,  Bevoral  species  found  on  saudy  mud  at  low  vnter, 
or  drodgod  in  from  10 — 35  falioms,     Philippines  (Otuuing). 

Foatil,  3  speoioa.  Bath  oolite — coral  rag,   Britain  and  France. 

Emakqutttla,  Lam. 

Etymology,  diminutive  o{  emarfftnata,  notched. 

Typt,  E.  rotioula,  PI.  XI,,  Figa,  6  and  6. 

Shellayal.  conical,  elevated,  with  the  apex reeoryed ;  Bui&oe 
cancellated  ;  anterior  margin  notched.  Muscular  imppissinn 
with  recurred  points.  The  mirJfiis  (or  shell  of  the  fry)  is  spiral, 
and  TesemblflB  icitturflln.  The  anterior  slit  is  very  variable  in 
eitent.     The  animal  of  fimirgiiiu/ii  [and  also  of  pupcturella)  has 
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tentacles;  it  is  found  in  shallow  water,  and  walks  freely. 
(Cuming.) 

IXstrihuium,  15  species.  New  Zealand,  Australia,  Philippines, 
Singapore,  Bed  Sea,  Cape. 

Fossil,  3  species.    Eocene  P — .    Paris  Basin. 

Family  Xn. — Oalyvtrxtds,    Bonnet-limpet. 

SJuU  limpet-like,  with  the  apex  more  or  less  spiral ;  interior 
simple,  or  divided  by  a  shelly  process,  yariomdy  shaped,  to 
which  the  adductor  muscles  are  attached. 

Animal  with  a  distinct  head ;  muzzle  lengthened ;  eyes  on  the 
external  bases  of  the  tentacles ;  branchial  plnme  single.  Lin- 
gual teeth  single,  xmcini  3,  as  in  Fig.  119,  which  shows  dentition 


F!g.  119.  Crepidula,    (WnUnL) 

of  crepidida.  The  rostrum  is  prominent  and  split,  but  non- 
retractile  ;  the  median  tooth  hooked  and  dentate ;  the  first,  or 
first  and  second  laterals  serrated,  the  third  claw-shaped  and 
simple.    Loyln  places  this  fiamily  next  to  the  VdutinidtB, 

The  bonnet-limpets  are  found  adhering  to  stones  and  shells ; 
most  of  them  appear  neyer  to  quit  the  spot  on  which  they  first 
settle,  as  the  margins  of  their  shells  become  adapted  to  the 
surface  beneath,  whilst  some  wear  away  the  space  beneath  their 
foot,  and  others  secrete  a  shelly  base.  Both  their  form  and 
colour  depend  on  the  situation  in  which  they  grow ;  those  found 
in  the  cavities  of  dead  shells  are  nearly  flat,  or  even  concave 
above,  and  colourless.  They  are  presimied  to  feed  on  the  sea- 
weed growing  round^  them,  or  on  animalenles;  a  ccHyptrcea^ 
which  Professor  f^orbes  kept  in  a  glass,  ate  a  small  sea  slug 
{jgoniodoriB)  which  was  confined  with  it.  Both  calyptr^ta  and 
pileopsis  sometimes  cover  and  hatch  their  spawn  in  front  of  their 
foot.    (Alder  and  Clarke.) 

Dr.  Gray  arranges  the  bonnet-limpets  next  aftot  ^<b  "^csn&A^ 
tids&;  their  lingual  dentition  is  like  veluttnck 
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Caltpte^a,  Lam.     Oup-and-sauoer  lunpet. 

Etffmology,  cali/ptra.  a  (lady's)  cap. 

Synonym,  LithedapIiiiB,  Owi?n. 

Typti,  0.  equestris,  PL  XI.,  Fig.  10.    0.  Dillwynnii,  Pig.  11, 

Bhdl  conical ;  limpet-aliapBd ;  apox  poBlerior,  wilh  a  minnle, 
spiral  nucleoji ;  margin  irregular ;  interior  wilJi  a  half-cup 
ebapsd  process  on  the  posterior  aide,  attached  to  tho  apex,  and 
open  in  {root.    Surfac«  rugose  or  cancellated. 

XniTiui?  with  a  broad  muzele  1  tentacles  rather  short ;  lanceo' 
late ;  eyes  on  bulgings  at  the  outer  baaoa  of  the  tentacles ; 
mantle-margin  simple,  sides  plain.  Potmd  under  Btones,  he- 
twocn  tide-marks,  and  iu  ehallo-w  water.     (Ouming.) 

BiftTibviiiin,  50  Bpeciee.     West  Indies,  Honduras,  Btitun, 
Moditorranoan,  Africa,  India,  Philippinea,  China,  Japan,  Now    ' 
Zealand,  Oollapagos,  Qhili.  I 

Foseil.  3!  BpecioB.     Carb,  P  chali — .     Britain,  Pmnoo,  4c       I 

Sub-gtnera.  Cnmbulam.Saimoi.  (Dispoteea.Sa7.,Calypeopai«, 

Example,  C.  nidis,  PI.  XI.,  Fig.  12. 

SMI  spinoloee ;  internal  cup  entire;  attached  by  one  of  its 
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T^pe,  0.  fomicata,  PI.  XI.,  Fig.  16. 

Synonym^  Crypta,  Humpli. 

Shdioy^l^  limpet-like;  with  a  posterior,  obUque,  marginal 
apex;  interior  polished,  with  a  elielly  partition  coyering  its 
posterior  half. 

The  erepiduUji  resemble  the  fresh-water  navicdUz  in  form; 
but  the  internal  ledge  which  mimics  the  columella  of  the  nerite, 
is  here  the  basis  of  the  adductor  muscles. 

They  are  sedentary  on  stones  and  shells,  in  shallow  water,  and 
are  sometimes  found  adhering  to  one  another  in  groups  of  many 
successiYe  generations.  The  specimens  or  species  which  live 
inside  empty  spiral  shells  are  yery  thin,  nearly  fiat,  and 
colourless. 

Distrihutumj  54  species.  West  Indies,  Honduras,  Mediter- 
ranean, West  Africa,  Cape,  India,  Australia,  West  America. 

FosHl,  14  species.  Eocene — .  France,  North  America,  and 
Patagonia. 

PiLEOPSis,  Lam.    Bonnet-limpet. 

Etymology,  pileos,  a  cap,  and  opsie,  like. 

Synonyms,  Capulus,  Montf.     Brocchia,  Bronn. 

Type,  P.  hungaricus,  PI.  XI.,  Fig.  17,  P.  militcuis,  PI.  XI., 
Fig.  18. 

Shell  conical;  apex  posterior,  spirally  recurved;  aperture 
rounded ;  muscular  impression  horse-shoe  shaped. 

^mma^with  a  fringed  mantle-margin;  lingual  teeth  like 
caiyptroea, 

P.  hungaricus  (the  Hungarian-bonnet)  is  found  on  oysters  in 
5  to  15  fathoms  water ;  more  rarely  as  deep  as  80  fathoms,  and 
then  yery  small.    P.  militaris  is  extremely  like  a  velutina. 

Distribution,  8  species.  West  Indies,  Norway,  Britain, 
Mediterranean,  India,  Australia,  Califomia. 

Fossil,  20  species.    Lias — .    Europe. 

Sub-genus,  Amathina,  Gray.  A.  tricarinata,  PI.  XI.,  Fig.  19. 

Shell  depressed,  oblong;  apex  posterior,  not  spiral,  with 
three  strong  ribs  diverging  from  it  to  the  anterior  margin. 

Platyceras,  Conrad  (acroculia,  Phil.).  P.  yetustus.  Carb., 
limestone.    Britain. 

Fossil,  20  species.    Devonian — ^Trias.    America,  Europe. 

Metoptoma,  Phillips.    M.  Pileus,  Ph. 

Shell  limpet-like,  aid^  beneath  the  apex  truncated,  resembling 
the  posterior  valve  of  a  chiton.    7  species,    CcccV>.  '^xsi^^Xxstgl^ 
Brjtaio, 
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IlrFPiMYX.  Defranoe. 

EtyrruiloQy,  hippo),  a  horae,  and  onyx,  a.  hoof. 

Type,  H,  cornucopia,  Pi.  XI.,  Figa,  20,  21. 

SMI  thick,  obliquely  conical,  apex  posterior;  bsso  ahelly, 
tritli  a  hoTso-shoe  shaped  impreeaioQ,  ooTTOBponding  to  tliat  of 
the  adductor  muscle. 

Distribulioii,  13  speoies.  West  Indies,  Fer^an  Ghilf,  Fhilif- 
piuoa,  Auatralia,  Pacific,  Weat  America. 

Fossil,  10  ep.     TJ.  chalk—.    Britain,  Franco,  North  Arocrica. 

Siih-genus,  Atnalthoi,  titHvua.  A.  conica.  Like  hipponyz, 
but  formiug  no  shelly  ba«e ;  Enirface  of  attachment  worn  and 
marked  with  a  cresent-Bhapod  impression.  Oft«n  ooonn  oa 
living  shells,  suoH  as  the  lai^  turbines  and  turbioello)  of  the 
Eastern  seas. 

Familt  XHI. — PATEu,n>a.     Limpets. 

Shell  coulcal,  with  tho  apox  turned  forvsids;  muscnloT  im*    , 
pre^on  horse-shoe  ehapod,  open  in  front. 

Animal  with  a  distinct  hoad,  fumishod  with  tentaclea,  bear- 
ing eyes  at  their  outer  bases ;  foot  aa  largo  as  the  margin  of  tlu 
shell ;  mantle  plain  or  fringed.     Hospiratory  organ  in  the  fbim 
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Erample,  P.  longiooBtaU.    PL  ZI.,  Fig.  23. 

Shtll  oval,  -with  a  sab-central  &pex;    eut&oe  amootli,  or 
omamentod  with  radiating  Btriee  or  ribs; 
margin  eren  or  spiny ;  interior  amooQi. 

Animal -mth  a  continaooB  series  of  bran- 
chial lamellffi ;  mantle-inargin  fringed ;  eyes    . 
ieesilo,  externally,  on  the  swollen  bases  of    ' 
the  tentacles ;  mooth  notched  belov.  Lingnal 
teeth  6,  of  which  4  are  (»ntral,  and  2  lateral;  ^ 
oncini  3.    Fig.  120  shows  the  t«eth,  bnt  not  t 
the  nncini  of  P.  vulgata.    The  Cape  limpets    I 
(e.g.  P.  ihnticulaia)  have  a  minut«  central    ' 
tooth,  which  is  wanting  in  any  other  speoiee     — ^  ^^  jviOa 
hitherto  examined.    (Wilton.)  'miiaUi. 

The  dental  canal  of  the  common  British  ("WstoJ.  wawt) 
limpet  (P.  tnJyaia)  is  zather  longet  than  ita  shell;  it  has  160 
rows  of  teeth,  with  12  teeth  in  each  row,  or  1,920  in  all. 
(Forbes.)  The  limpets  live  on  rocky  coasts,  between  tide- 
marks,  and  are  consequently  left  dry  twice  erery  day;  they 
adhere  very  firmly  by  atmospheric  pressure  (15lba,  per  square 
inch),  and  the  difficnlty  of  detaching  them  ia  increased  by  the 
form  of  the  eholl.  On  soft  calcareons  rocks,  like  the  chajk  of 
the  coast  of  Thanet,  they  live  in  pita  half  an  inch  deep,  pro- 
bably formed  by  the  carbonic  acid  disengaged  in  reapiration ;  on 
hard  limestones  only  the  aged  specimens  are  found  to  haTO  worn 
the  rock  beneath,  and  the  margin  of  their  shell  is  often  accom- 
modated to  the  inoqnalitios  of  the  surrounding  surface.  Theae 
circnmstancoB  would  seem  to  imply  that  the  limpets  are 
sedentary,  and  live  on  tho  sea-weed  within  reach  of  their 
tongues,  or  else  that  they  return  to  the  same  spot  to  roost.  On 
the  coa«t  of  Northumberland  we  have  seen  them  sheltering 
themselres  in  the  (3'aviceB  of  rocks,  whose  broad  surfaces,  over- 
grown with  nullipores,  were  covered  with  irregular  tracks, 
apparently  rasped    by  tho    limpets    in    their  between  tides 


The  limpet  ia  mucn  used  by  fishermen  for  bait ;  on  the  coast 
of  Berwickshire  nearly  12,000,000  have  been  coUectod  yearly, 
until  their  numbers  are  so  decreased  that  collecting  them  has 
become  tedious.  [Dr.  Johnston.)  In  tho  north  of  Ireland 
they  arc  used  for  human  food,  especially  in  seasons  of  scarcity; 


•  II  Uo^cu  m  {diced  [n  aUlo  wijer,  oc  UUlii  pooli  Erpowl  to  the  hot  m 
met  ntf  man  qolcU^  thu  oos  mold  npscti  the  tncks  Oin  ^Mm  v 
pecnliif,  ud  oa  Ukrjf  10  M  mlatittn  nhea  OBca  iMn. 
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miui7  tons  welgM  are  oollseM  uuuul^  imr  Sm  tinm  of 
lArne  alaae.     (B.  Fsttoison.} 

On  the  western  ooaet  of  SouQl  Amtwina  tihen  ia  a  Innpat 
wKich  attains  the  diameter  of  «  fiM>(,  and  ia  naad  Vj  His  uatina 
OS  a  bum.     (Omning.) 

The  common  limpet  makee  oval  pita  in  timber  aa  vail  aa  in 
chalk.  Small  individnaJa  aconelimea  raoat  habitual^  on  laigK 
i^«cimenB,  and  make  an  oral  taxiow  on  tba  ahslL  Hw  aaAw 
on  which  limpeta  rooat,  and  aoma  apaoo  aitmnd  it,  ia  aAiB 
covered  with  radiating  strin  not  forailtl  like  tluaa  prodmeti  If 
tkdr  teeth  on  nulliport.  lb.  Qaskoin  has  m  Kll^al-Aall 
encrostod  with  nntlipore,  wkioh  oUier  limpata  bars  n^ad  all 
orer.  In  M,  D'Orbign^a  ooUeotion  of  Onban  akdls  tiin*  ia  a 
group  of  OTStera  (0.  cornuoapia],  with  a  colony  of  QieAi^VaH|ni 
milrula  ehelteied  in  their  intesstioea ;  Uuae  limpeto  hava  not 
only  fed  on  the  nuUipore  witii  which  the  oystom  are  eoncmatadi 
bnt  have  extenaiTely  eroded  the  epidermal  layer  of  ihdl 
beneatli.* 

Aa  to  the  Oalyptraida  generally,  altkongh  fnTniehed  wita 
lingual  teeth  (Fig.  96)  like  those  of  Uie  animal-feeding  Vdvtimt, 
and  themselves  manifesting  carnivorous  propensities  (p.  27S),  it 
"fficult  to  understand  liow  Ibey  can  travel  in  quest  of  ft 
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tinned  in  fiont  of  the  head.     Found  on  the  fronds  and  stalks  of 
eea-weeds.    Britain,  Cape,  Cape  Horn. 

ScutMna,  Gray.  S.  crentdata.  8heU  with  a  broad  margin 
internally.  7  species.  Bed  Sea,  Philippines,  Faoifio,  Panama. 
(Gaming.) 

AoiLfiA.,  Eschscholtz. 

Etymology,  acme,  a 

Synonyms,  Tectura,  M.  Edw.  Lottia  and  Soaxiia,  Qray. 
Patelloida,  Qnoy. 

Type,  A.  testndinalis.     PI.  XI.,  Fig.  24. 

Shell  like  patella.  Animal  with  a  single  pectinated  gill; 
lodged  in  a  cervical  cayity,  and  ezserted  from  the  right  side 
of  the  neck  when  the  creature  walks.  liingnal  teeth  8  on 
each  side  of  the  median  line.  Low  water  to  30  fathoms. 
(Forbes.) 

DiUribtUion,  61  species.  Norway,  Britain,  Australia,  Pacific, 
West  America. 

Sub^genera,  Lepeta,  Gray  (=  pro-pilidinm,  Forbes).  Patella 
caDca,  Miiller. 

SheU  wjjiui^,  Apex  posterior.  ^mmoZ  blind.  Britain.  30—90 
fiftthoms. 

PtUdiwm,  Forbes.  P.  folya,  Miiller.  Britain.  20—80  fathoms 
water. 

Shell  small,  apex  anterior.  Animal  blind;  gills  2,  not 
projecting;  mantle  eyen-edged.  Both  lepeta  and  pUidium 
have  large  single  median  teeth,  with  tnlobed  hooks;  and  2 
hooked  xincini  on  each  side. 

Gadinia  (Adanson),  Gray. 

Type,  G.  peniyiana.    PI.  XI.,  Fig.  26. 

Synonym,  Monretia,  Sby. 

S?iell  conical;  muscular  impression  horse-shoe-shaped,  the 
right  side  shortest,  terminating  at  the  siphonal  grooye. 

Animal  with  a  single  cervical  gill;  tentacles  expanded, 
funnel-shaped. 

Distribution,  8  species.  Mediterranean,  Bed  Sea,  Afrioa,  Pern. 

Fossil,  1  species.    Sicily. 

SiPHONARiA,  Sowerby. 

Type,  S.  sipho.     PL  XI.,  Fig.  25. 

Shdl  like  patella;   apex  sub-central,  postenoiE;  tu!Q£icq\ax 
impressios  hone-Bboe  shaped,  divided  on  the  Ti|^  tAdA\(^  ^ 
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deep  eiphonal  grooro,  which  produoes  a  digbt  projeotioii  on  Qa 

margin, 

^iitmnf  withabroadhead,  deatitateof  tentRcles;  eyea  aemlo 
on  prominent  roundod  lobes;  gillF  Bingle.  The  nphonans 
aro  found  between  tide-marks,  like  limpets;  Dr.  Qittj  piMSB 
them  with  the  pulmonifera,  between  the  auiioalicUe  and  cycliw- 
tomidip. 

Dktribiifion,  41  species.  Cape,  India,  PhlUppinee,  Ansttalia, 
New  Zealand,  Pacific,  Oallapagos,  Pern,  Cape  Horn.  (Coming.] 

Fosai!,  3  sppcieB.    Miocene — .    Fiance. 


Family  XIV.— Dbntaliadjb.    Tooth-shells. 

BENTALtUU,  L. 

Typr,  D.  clephantinum.    PI.  XI.,  Fig.  27. 

S/tell   tubnlor,    Bymmetrical,    cuired.    Open    at   each  end, 

attflnuafed    posteriorly;     surface    Fmootb    or     longitudinallj 
sfriated  ;  aperture  circular,  not  conslrictcd.* 

Animal  attached  to  its  shell  near  tho  posterior  anal  orifiw ; 
head  rudimentary,  ej-ea  0,   tentacloa  0;    oral   orifice  fringed; 
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SheU  oompoBed  of  eight  transverse  imbricating  plates,  lodged 
in  a  coiiaoeous  mantle,  whicli  forms  an  expanded  margin  round 
the  body.  The  first  seyen  plates  haye  posterior  apices;  the 
eighth  has  its  apex  nearly  in  front.  The  six  middle  plates  are 
each  divided  by  lines  of  scolptnring  into  a  dorsal  and  two 
lateral  areas.  All  are  inserted  into  the  mantle  of  the  animal 
by  processes  (apophyses)  firom  their  front  margins.  The 
posterior  plate  is  considered  homologous  with  the  limpet-shell 
by  Dr.  Gray;  the  other  plates  appear  like  portions  of  its 
anterior  slope,  successively  detached.  The  border  of  the  mantle 
is  either  bare  or  covered  with  minute  plates,  hairs,  or  spines. 

Animal  with  a  broad  creeping  disk  like  the  limpet ;  proboscis 
armed  with  cartilaginous  jaws,  and  a  long  linear  tongue; 
lingual  teeth  3;  median  small,  laterals  large,  with  dentated 
hooks ;  uncini  5,  trapezoidal,  one  of  them  er^  and  hooked. 
No  eyes  or  tentacles.  Branchiae  forming  a  series  of  lamellae 
between  the  foot  and  the  mantle,  round  the  posterior  part  of 
the  body.  The  heart  is  centra],  and  elongated  like  the  dorsal 
vessel  of  the  annelides ;  the  sexes  are  united ;  the  re-productive 
organs  are  symmetrically  repeated  on  each  side,  and  have  two 
orifices ;  the  intestine  is  straight,  and  the  anal  orifice  posterior 
and  median. 

Distribution.  More  than  2o0  species  are  known ;  they  occur 
in  all  cHmatos  throughout  the  world ;  most  abundant  on  rocks 
at  low  water,  but  frequently  obtained  by  dredging  in  10 — 26 
fathoms.  Some  of  the  small  British  species  range  as  deep  as 
100  fathoms.  (Forbes.)  West  Indies,  Europe,  South  Africa, 
Australia,  and  New  Zealand,  California  to  Chiloe. 

Fossil,  37  species.    Silurian — .    Britain,  Belgium,  &c. 

Sub-genera*  Chiton,  Synonyms,  Lophurus,  Poli.  Eadsia, 
Callo-chiton,  Ischno- chiton,  and  Lepto-chiton.     (Gray.) 

Example,  C.  squamosus.  PL  XI.,  Fig.  28.  Border  tessel- 
lated. 

Distribution,  Brazil,  "West  Indies,  Newfoundland,  Greenland, 
Britain,  Mediterranean,  Cape,  Philippines,  Australia,  New 
Zealand,  West  America. 

Tonicia,  Gray.     C.  elegans.    Margin  bare. 

Distribution,  Greenland,  Cape  Horn,  New  Zealand,  Valparaiso. 

Acanthopleura,  Guilding.  0.  spinosus.  PI.  XI.,  Fig.  29. 
Margin  covered  with  ppines,  or  elongated  scales. 

*  The  sab-genera  of  Dr.  Gray  are  founded  on  the  form  of  the  plata  of  tnsertton  ; 
they  are  described  in  detail  in  the  proceedings  of   the  Zoological  Society.     Dr. 
Ifiddeadorf  emptoyi  the  number  of  the  branchial  lanvaut  foe  4!iiAiR^QlSaicvSxv%\>Qik 
•ccticns. 


i&-i  HAKTAI.   or   1 

5yno»_vnw,  Schizo-phifon,  Corephium,  Pluciphore,  Onycho- 
chiton,  En opio -chiton.  Gray. 

DutribtUion,  West  Indiee,   Cape  Horn,  FolkLuids,  Afiito,  j 
Philippines,  Austraiis.  Ne^  Zealand,  YalpBtaiso.  I 

Mopalia,  Gray.     C.  HtndBii.     Bonier  h&iiy.  I 

DUtribution,  West  America,  FalkLmd  Islands.  i 

Kalharina,  Gray.  C.  kmicatus.  Mantle  covering  alt  bnl 
the  teiitro  of  tho  plates. 

Pifhihiliiin,  Now  Zealand,  West  America. 

VryplochiUm,  Gray,  "Saw-dnst  chiton."  C.  amicnlatm. 
Vftlvea  oovored  irith  scaly  epidennia. 

SyiKmynw,  Cryptocondius,  8w.     Amicnla,  Gray, 

DMriiution,  California,  New  Zealand. 

Atanthocliita,  Leach.  C.  &scicularis.  PI.  XI..  Fig.  30. 
Border  omnmented  vdth  tufte  of  elondor  epines,  opposite  Iha 

Dislribulioii.  Brilaiu,  Mediterranean,  New  Zealand. 

Chitondlas,  Lam.  0.  fesciatus,  Qnoy.  PI.  SI„  Kg,  M. 
Border  velvety ;  exposed  portion  of  the  plates  Hmall,  distanti 
apophyses  close  together,  Tho  dentition  of  chilondliu  is  repM- 
Bsnted  in  Fig.  121. 

Dislnbuiimi,  10  species.     West  Indies,  West  Africa,  Philip- 
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lines.  South  Seas  (=  EchinoBpira,  Krohn  and  Jasonilla- 
Maed). 

Reduzia,  Petit,  1853.  E.  Jehennei,  Bed  Sea.  B.  Bollandiana, 
Atlantic,  and  Mazatlan. 

A  nimal  pelagic,  resembling  ianthina ;  one  inch  long. 

Shell  palodiniform,  thin,  with  a  brown  epidermis;  whorls 
ventrioose ;  aperture  ovate-oblique,  slightly  efiPased  at  the  base, 
margins  disunited;  inner  lip  oblique,  rather  sinuate  in  the 
middle ;  outer  lip  acute,  entire. 

These  so-caU^  genera,  formerly  thought  to  belong  to  the 
Atlantidae,  are,  for  the  most  part,  composed  of  prosobranchiate 
larrsB ;  but  the  genera  to  which  they  belong  has  not  yet  been 
ascertained. 

OBDEB  n.— PULMONIFEBA. 

This  order  embraces  all  the  land-snails  and  other  mollusca 
which  breathe  air.  They  are  normal  gasteropods,  having  a 
broad  foot,  and  usually  a  large  spiral  shell ;  their  breathing- 
organ  is  the  simplest  form  of  lung,  and  is  like  the  branchial 
chamber  of  the  sea-snails,  but  lined  with  a  network  of 
respiratory  vessels.  One  large  division  of  the  land-snails  is 
furnished  with  an  operculated  shell ;  the  rest  are  in-operculate, 
and  sometimes  shell-less. 

The  pidmonifera  are  closely  related  to  the  plant-eating  sea- 
snails  {holostomata),  through  Cyclostomay  and  to  the  nudibrancJis 
by  Oncidium.  As  a  group,  they  are  generally  inferior  to  the 
sea-snails,  on  account  of  the  comparative  imperfection  of  their 
senses,  and  the  union  of  the  functions  of  both  sexes  in  each 
individual. 

Section  A. — ^In-opekoulata. 

The  typical  pulmonifera  vary  much  in  appearance  and  habits, 
but  agree  essentially  in  structure.  Most  of  them  have  suffi- 
ciently largo  shells;  in  the  slugs,  however,  the  shell  is  small 
and  concealed,  or  rarely  quite  wanting.  Snail-shells  contain  a 
larger  proportion  of  animal  matter  than  sea-shells,  and  their 
structure  is  less  distinctly  stratified  (p.  32).  In  form  these 
shells  represent  many  marine  genera.  The  greater  part  are 
terrestrial,  only  some  of  the  smaller  fiEunilieB  inhabit  £resh 
waters  or  damp  places  near  the  sea.  The  respiratory  orifice  is 
small  and  valve-like,*  to  prevent  too  rapid  desiccation  in  the 
land-snails,  and  to  guard  against  the  entry  of  water  in  thfi 


286  HABUAL  OF  TEE  UOLLUSCA. 

aquatio  tiibea.  Land-Hnails  are  univerEolly  distributed ;  bal 
the  necessity  for  moiBt  nir,  and  the  Tegotabla  nature  of  tlseir  ■ 
food,  fayoar  their  multiplioatioQ  in  warm  and  humid  regiou; 
thej  are  especially  abundant  in  ielands,  whilst  in  hot  and 
desert  coontriea  thoy  appear  ouly  in  the  seasuu  of  rain  or  devs, 
Their  goological  history  is  less  wmpleto  than  that  of  the  piir«i; 
marine  ordora ;  but  their  antiquity  might  bo  inferred  ftom  th* 
distiihution  of  peculiar'generaiQ  remote  islands,  associated  wiih 
tho  Uving  repreaentatiTBa  of  the  ancient  fauna  of  Europe. 
Frefih-water  Bnaila  (Limiumtia)  occur  in  the  English  We«ld, 
but  fossil  land-anaila  have  not  been  found  in  atnita  older  than 
tho  tertiary  in  Europe,  and  then  under  forras  gonerically,  md 
even  in  one  inatance  specifically,  identical  with  living  types  ot 
tho  New  World  {Megatpira,  Prvairpina,  Olandiita,  and  Brla 
labyrinthica).  In  ti»  coBl-atrat*  of  Nova  Sootia  Sir  Churlee 
Iiyell  has  di-tcovered  a  single  Bpocimen  of  a  reversed  and  striated 
aboU,  apparently  a  Clatutilia. 

The  lingual  dentitioti  of  the  pulmonifera  confirma,  in  ft  re- 
markablo  manner,  those  views  respecting  the  offinitiaa  of  Qa 
order,  and  its  zoological  value,  which  have  been  deduced  from 
the  more  obvious  ebaroctcrs  aflbi^led  by  the  animal  and  ahoU. 
The  operculcited  land-snails  have  seven-ranked  teetli,  like 
Paludiita  and  Littorina.  The  in-operculated  air-broaOten 
have,  without  known  exception,  rows  of  very  numerous,  aimilar 
teeth,  with  broad  bases,  resembling  tessellated  pavement.  Their 
crowns  are  recurved,  and  either  aculeate  or  dentated.  33m 
lingual  ribbon  is  vory  broad,  often  nearly  as  wide  as  it  is  long; 
and  the  number  of  teeth  in  a  row  [though  usually  a  third  lees) 
is  aometimea  as  groat,  or  oven  greater,  than  the  number  rf 
rows,  Tho  rows  of  teeth  aro  straight  or  curved  or  angnlatod; 
when  the  rows  are  straight  the  tooth  aro  similar  in  shape  ;  curves 
indicate  gradual  changes,  and  angles  accompany  sudden  altera- 
tions of  form. 


The  absolute  number  of  teeth  is  only  a  specific  character,  and 
is  usually  greatest  in  the  larger  species  ;  but  the  HelicelUe  havo 
fewer  teeth  in  proportion  than  the  Selica,  and  Velletia  I 
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fewer  than  Anetflus.  The  anomalous  genus  Amphibola  (p.  139) 
is  said  to  haye  a  tongue,  armed  with  teeth  similar  to  those 
of  the  slug. 

About  one-third  the  lingual  membrane  is  spread  oyer  the 
tongue ;  the  rest  has  its  margins  rolled  together,  and  is  lodged 
in  a  sac  or  dental  canal,  which  diyerges  downwards  from  the 
posterior  part  of  the  mouth,  and  terminates  outside  the  buccal 
DSfis  of  muscles.* 

The  mode  in  which  the  tongue  is  used,  may  be  seen  by  placing 
a  LimruBa  or  Flanorbis  in  a  glass  of  water,  inside  which  the  green 
eonferva  has  begun  to  grow ;  they  will  be  obseryed  incessantly 
deaning  off  this  film.  The  upper  lip  with  its  mandible  is  raised, 
the  lower  lip — ^which  is  horse-shoe  shaped — expands,  the  tongue 
is  protruded  and  applied  to  the  surface  for  an  instant,  and  then 
i  withdrawn ;  its  teetii  glitter  like  glass-paper,  and  in  Limncea  it 
'  is  flo  flexible,  that  frequently  it  will  catch  against  projecting 
poiuts,  and  be  drawn  out  of  shape  slightly  as  it  yibrates  oyer 
the  surface. 

"The  deyelopment  of  the  (in-operculato)  Pulmonifera  has 
been  worked  out  by  "^^ui  Beneden  and  Windischmann,f  by  Oscar 
Schmidt,!  and  by  Gegenbaur;$  the  memoir  by  the  last-named 
author,  contains  fall  information  respecting  Limax  and  Clatuilia, 
and  some  important  notices  with  regard  to  Helix, 

*'  The  yelk  imdergoes  complete  diyision.  The  first  stage  of 
deyelopment  consists  in  the  separation  of  the  embryo  into 
mantle  and  foot.  The  anterior  part  of  the  body,  in  front  of  the 
mantle,  dilates  and  forms  a  contractile  sac — ^the  homologue  of 
the  vtlum  of  marine  gasteropods — ^which  in  Doris,  Polyceraj  and 
'^olisj  has  been  seen  to  exhibit  similar  contractions.  (Gegen- 
baur.)  To  this  contractile  yesicle  the  name  of  YeUc^mc  was 
giyen  by  Van  Beneden  and  Windischmann,  but  it  is  a  yery 
different  organ  from  the  true  Yolk-sac,  which  exists  in  the 
Cephalopoda  alone  among  molluscs. 

**  A  similar  contractile  dilatation  exists  at  the  end  of  the  foot 
— and  the  contractions  of  this  *  caudal  *  yesicle  and  of  the 
•  vitellary  *  yesicle  alternate,  so  as  to  produce  a  kind  of  circula- 
tion before  the  deyelopment  of  the  heart. 

*'  The  oral  tentacles  and  parts  about  the  mouth  are  the  last  to 
be  completed. 
**  A  peculiar  gland  exists  during  the  embryonic  period,  at- 

•  Thomson,  An.  Hat.  Hist  Feb.  1851. 

t  Becbenhes  nr  Vexabrjcgfime  des  Limacea.    MOIler^  AxcfaiT.  1841. 
:  Ueber  die  Entwkkelnng  von  Limaz  agratiM.    MiUIec's  Axchif .  U61. 
<  Beitiige   rar  YjxtwkikehmffgMchkhtfi  der  Land-gwUropoAmu    ^«^KAi^  «&. 
K^Jiker'BZ^ttduift,  ISfil. 
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dilation  during  embryonic  life — the 
further  distinguished  by  the  peculiar 
their  shells — if  the  observations  upon 
be  extended  to  the  rest.      The  first 
within  the  substance  of  the  mantle  (i 
only  in  the  Cephalopoda)  is  np  to  tht 
fact,  without  parallel  among  the  other 
(Huxley.) 

Fajoly  I.— Helicedje.* 

GfheU  external,  usnally  well  develop 
taining  the  entire  animal;  aperture 
dturing  hybernation,  f 

Animal  with  a  short  retractile  head 
retractile  tentacles,  the  npper  pair  Ion 
specks  at  their  summits.  Body  spiral, 
respiratory  orifice  on  the  right  side,  ben* 
shell;  reproductive  orifice  near  the  ba 
tentacle ;  mouth  armed  with  a  homy,  de 
upper  mandible;  lingual  membrane  ol 
conspicuous,  laterals  numerous,  similar 

Helix,  L.t 
Typtf  H.  pomatia,  L.,  Boman  snail. 
Etymology,  Helix,  a  coil. 
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DiHrihution,  including  the  sub-genera,  aboye  1,600  species 
(several  hundred  species  are  usdescribed).  World-wide ;  rang- 
ing northward  as  far  as  the  limit  of  trees,  and  southward  to 
Tierra-del-Fuego,  but  most  abundant  by  far  in  warm  and  humid 
dimates.  M.  D*Orbigny  obsoiTod  6  species  at  elevations  ex- 
ceeding 11,000  feet  in  South  America,  and  Layard  found  H. 
gardtneri  at  the  height  of  8,000  feet  in  Ceylon.  The  species  of 
tropical  and  southern  islands  are  mostly  peculiar.  Several  of 
the  smaller  British  species,  and  even  the  large  garden-snail  {H, 
(uperaa),  have  been  naturalised  in  the  most  remote  colonies. 
The  Neapolitans  and  Brazilians  eat  snails. 

Fossil  species  about  200.    Eocene — .    Europe. 

Sections :  Acavtu,  Montf.  Shell  imperforate.  H.  hsomastoma, 
PI.  Xn.,  Fig.  1. 

Geotrochus  (lonchostoma)  Hasselt,  Trochiform,  flat  beneath. 

Potygyra^  Say.  Depressed,  many-whorled.  H.  polygyrata, 
PI.  XII.,  Fig.  2. 

TredopsU,  Eaf.  Aperture  contracted  by  tooth-liko  projections. 
H.  Hirsuta,  PI.  Xn.,  Fig.  5. 

CarocoUaj  Lam.  Peristome  continuous.  H.  lapicida,  PI.  XII., 
Fig.  3. 

Siib-genera,  Anastoma,  Fischer.  (Tomigerus,  Spix.)  H. 
globulosa,  PI.  xn..  Fig.  4.  Aperture  of  adult  turned  up- 
wards, riagont ;  4  species.    BrazL. 

Hypostoma  (Boysii),  Albers,  is  a  minute  Indian  snail,  in  which 
the  aperture  is  similarly  distorted. 

Lychnus  (Mathoroni;  Beq.)  has  a  similar  shell,  but  no  apertural 
:eoth  ;  3  species  occur  in  the  Eocene  Tertiary  of  South  Franco. 

StreptaxiSf  Gray.  H.  contusa,  PI.  XII.,  Fig.  6.  Sub-globose, 
ower  whorls  receding  from  the  axis  of  the  upper ;  34  species. 
Brazil,  West  Africa,  Mascareno  Islands,  South  Asia. 

Sagda,  Beck.  II.  epistylium,  PI.  XII.,  Fig.  7.  Imperforate, 
»;lobosely  conoid,  closo-whorled,  aperture  lamellate  within,  lip 
harp  ;  3  species.     Jamaica. 

ProsSrpina  (nitida),   Guilding.       Shell    depressed,   shining, 
iallous  beneath ;  aperture  toothed  inside ;  peristome  sharp. 
Distribution,  6  species.     Jamaica,  Cuba,  Mexico. 
i^M«t7,  Eocene — .    Isle  of  Wight.     (F.Edwards.) 
Helicdla,  Lam.*     Type,  H.  ceUaria,  PI.  XII.,  Fig.  8.      Shell 
hin,  depressed ;  peristome  sharp,  not  reflected.    Lingual  edgo- 
ooth  aculeate.     110  species. 
Stenopus  (cruentatus).  Guild. 

*  For  thifl  gtoap  Dr.  Qny  formerly  employed  the  name  Zonitei,  t^'^O'r^  oA^gaiS^  V| 
loatflart  to^BeiizAiffira;  in  bis  later  woAn  he  adopts  /felicello. 

O 
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SynottyTM,  Naniiia  (citrinft.),  Gray;  Aiiophanta  (Itevipc^ 
PI.  XH.,  Fig.  9},  Deem. 

8hM  Uiin,  polished ;  peristomo  thin,  not  reflected. 

Animai  viUi  the  tail  truncated  and  glandular,  like  ArUxt ; 
mnntle-margiii  produced,  partly  coTering  the  sholl. 

Distribution,  295  specicB.  South  Asia  and  Ifilands,  Kav  Zea- 
land, Pacific  Islands,  Weet  Indies. 

Tanijauma  (tubifonim),  Benson,  18o6.  SMI  Hko  Anattoma, 
minute,  umbilicatod ;  aperture  diaongaged,  trumpet-like, 
toothed.    Bauka  of  the  Iravradi,  abore  Froine. 

P/rifffria  (micans).  Gray,  is  aA'am'/w  without  the  nmcuB-piire 
at  the  tail.    Philippines. 

ViTEiKA,  Draparaaud.    Olaaa-sniul 

Type,  V.  DrapiLmaldi,  PI.  XII.,  Fig.  28. 

jSynonym,  HehcolimaK,  Per, 

fiMi  imperforatti.  Very  thin,  dcpreaaed;  ^ire  short,  laatiriMr 
large ;  aperture  large,  lunate  or  rounded,  columellar  Duti;gin 
slightly  inflected,  pctistomo  often  mouihrtuioua. 

Animai  elongated,  too  largo  for  complete  retraction  into  tha 
shell ;  toil  very  short ;  mantle  refiected  over  the  shell-margiiL 
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tecUi  like  hdix;  S.  futrii  has  CO  raws  of  6fi  teeth  ouch. 
fThomson.)    Inliabits  damp  places,  but  ntrely  euten  the  wat«r. 

Dutribution,  IJSiJ  species.    World-wide. 

FouH,  7  species.    Eocene.    Britain. 

Sui-jrmiM.  Omalmiyx,  D'Orbigny.  0.  unguis,  Fl.  XTT, , 
Fig.  24. 

Shell  OTal,  couTox,  transluceut,  spire  nearly  obaolete,  margins 

Aaimal  large,  slug-like ;  aliell  placed  on  the  middle  of  th« 
hack,  irith  the  mantle  slightly  reflected  upon  it  all  round. 
DMrUnition,  2  Efieoies.    Bolivia,  Juan  Temaudez. 

BuLUCUS,  Soopoli. 

ElynuJogy?  Soiilimot,  extreme  hanger  (in  alloeion  to  ita 
Toracity  I}. 

Syntmipn,  Bulinus,  Brod.  (not  Adona). 

Typt,  B.  oblonguB.  PL  XH.,  Fig.  10. 

Shell  oblong  or  tuneted;  Hportare  with  the  longitudinal 
margins  unequal,  toothless  or  dentate ;  columella  entire,  revolnto 
QXtenutily  or  nearly  simple ;  peristome  simple  or  expanded 

Animal  like  Helix.  B.  ovatui  attains  a  length  of  six  indies, 
and  is  sold  in  the  market  of  Bio ;  it 
oripositB  amongst  dead  leaves,  the  eggs 
have  a  brittle  shell,  and  the  young  when 
batched  ore  an  inch  long.  [Bee  p.  44, 
Pig.  31.) 

Settiont.  OdontcstcmtM  (gargantuna), 
Beck,  aportoro  toothed.  13  spooies. 
Brazil. 

Pachyotit,  Beck  (Caprella,  Guild.), 
Fig,  123.' 

Partula,  Fer.  P.  faba,  PI.  XII., 
Fig.  13,  Tahiti.  26  apocics.  Asiatio, 
Australian,  and  Paci&c  Islond-s,  South 
America.  The  animal  ia  oTOTiviparoua. 

GMua  {Lyonnetianut)  Montf. 

Shell  hump-backod.  Mauritius,  2 
species.  Fis.  111. 

Buiiinvlu*,  Leach.     B.  decollatua,  PI.  TTTT.,  Figs.  U  and  12. 

8hdi  small,  lip  acute.  Above  300  species.  England,  3  species. 

■  F«.  113.  Hulimia  atm-v^piaa,  Chemn.  Ttu  great  aiUnet  lanil-nuil  ii.  ^ 
Hilna;  trimi  vedmaniKccDM  17  Obu.  Itewln,Ba4.  BM'']i)nul<&v'^<s^*«t 
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Zwo,  I>Mcli.    Z.  hihrica,  n.  XII.,  Fig.  14. 

Shrtl  poliaheJ,  oolnmella  elighUy  trnncBtal.     6  specicii. 

Atrm,  Leach.     A.  tridens,  PL  Xn.,  Fig.  13. 

Shtll  polished,  periatoino  thickened  and  toothod.      4  liring 

Diitrihiilion,  1.120  species.     UniTorsally  distributed. 
Fouil,  SO  species.    Eocene — .    Europe,  St.  HeleaB,  Australia, 
■We«t  Indies. 
B.  Ouadalupmiii  occora  in  modem  limesfono,  vith  hatuaQ 


AdUxniA,  LaniiiTck.    Agute-shell. 

Ti/f-e.  A.  vnripgala,  PI.  XC,  Fig.  22. 

Synonyms.  Cochlitoma.    Fer.      Colamiiu,   Pony.      8u' 
(oct«aa),  Beck.    Lignos  (rii^ineas),  Moatf.    Cionalla  (aoicak], 
Je&ey?. 

5Acil  imperforate,  bnlimifona;  columellA  twisted,  and  Iniii' 
cated  in  front ;  aperturo  otb],  angular  aboTO ;  peristome  aimplo 

Animal  snail-like.      The   great   African   AchaUnoe  are  tif 
(argeat  of  all  Lmd-suails,  attaining  a  length  of  eight  icclies: 
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Shell  rimate  or  perforate,  cylindrical  or  oblong;  aperture 
rounded,  often  toothed  ;*  margins  ^tant,  mostly  united  by  a 
callous  lamina. 

Animal  with  a  short  foot,  pointed  behind;  lower  tentacles 
short. 

Distributiony  236  species.  Greenland,  Europe,  Africa,  India, 
Pacific  Islands,  North  and  South  America. 

Fosaii,  40  species.  Garb.  America.  (Dawson.)  Eocene — • 
Europe. 

Sub-genus.     Vertigo,  Miill.    V.  Venetsdi,  PI.  XII.,  Fig.  17. 

SheU  minute,  sometimes  sinistral. 

Animal  with  the  oral  tentacles  rudimentary  or  obsolete.  Ik 
species.    Old  World. 

SpiraxiSf  0.  B.  Adams,  1850. 

Type,  Achatina  anomala,  Pfeiffer. 

8heU  oyate-oblong,  ftisiform,  or  cylindrical;  last  whorl 
attenuated;  aperture  narrow,  right  margin  usually  inflected, 
columella  more  or  less  contorted,  base  scarcely  truncated,  fur- 
nished with  a  deeply-entering  callous  lamina. 

Disirihuticm,  30  species.  West  Indies,  Mexico,  Juan  Fer- 
nandez. 

Stenogyra,  Shuttloworth,  1854.  Shell  elongated,  turreted, 
many-whorled,  semi-transparent,  and  blunt  at  the  apex ;  peri- 
stome simple ;  shell  frequently  decollated. 

Animal  somewhat  Hke  Bulimus;  middle  rachidian  teeth  small. 

DUirihxUion,  50  species.    Tropical  America. 

OYLiNDKfeLLA,  L.  Pfeiflfer.    Cylinder-snail. 

Type,  C.  cylindrus,  PI.  XII.,  Fig.  20. f 
Synonyms,  Brachypus,  Guild.    Siphonostoma,  Sw 
SheU  cylindrical  or  pupiform,  sometimes  simsteal,  many- 
whorled,  apex  of  the  adult  truncated,  aperture  round,  peristome 
i  ontinuous,  expanded. 

Animal  similar  to  clausilta;  foot  short,  oral  tentacles  minute. 
Distribution,  143  species.    West  Indies,  Mexico,  Texas,  South 
America. 

BALfeA,  Prideaux 

Type,  B.  perversa.  PI.  XII.,  Fig.  21. 
Synonym,  Fusulus,  Fitz. 

•  Dr.  Pfeiffer  tenxu  those  teeth  parietal  which  are  iftoated  on  the  body-whorl,  Iho^ 
no  the  outer  Up  palatal,  and  on  the  inner  lip  columeUar. 

t  The  ilgnre  ia  taken  from  a  apecimen  in  Hr.  Goming^a  dkAne't,  \a  fiXttis^  >^ 
cmrty  §pex,  usnaTJy  decollated,  remains  attached  to  the  aduvt  dieU, 
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Shdt  elcDil^,  uauaLly  BiQiBtral,  foBifonu,  miiliJapinil,  apertun 
orato;  peristomo  acuto,  margiaa  unoqua],  wall  of  tlio  apErturt 
'with  one  single  plait ;  columolla  simple. 

Jni'ma' snail-like;  t«eth  20.20;  lovs  130.    (ThcmiBou.) 

DietribuUon,  8  species.  Norway,  Hungary,  Nen-  Oranadft, 
Tristan  d' Aounbu.  Tho  Britiah  speciea  ia  found,  Tory  i&nly,  in 
Porto  Santo,  only  on  the  highest  peak,  at  on  elevation  of  l,C6j 
feot.     (Wollaeton.) 

Fosiit,  1  epccies.    Eoceuo. 

Sub-getiua.     Megaspira  (elatior).  Lea,  PI.  \U.,  Fig.  18. 

Bhetl  Joxtral,  vritli  the  columella  transrersely  plaited. 

DtBlribuluin,  1  specioa,     Brazil. 

Fouil,  1  epecies.    Eocene — .    Bheims. 

ToiuiATELLiNA.,  Beck. . 

Eti/nvilogij,  diminutiTO  (or  patmnymic  terminatiOD)  of  toma- 
tcllu. 

Typt,  T.  bilamollata,  Ant. 

Si/nonymi,  Strobilos,  Anton,     Elasmatina,  Fetit. 

Shell  imperforate,  ovate  or  elongated ;  aperture  semi-lunar, 
margins  unequal,  disunited ;    columoUa  twisted,  tmnoated ; 
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Foe9%l,  20  species.  Eocene — .  Britain  and  France.  Coal- 
strata,  Noya  Scotia.   (Lyell.) 

C7.  maxima,  Grat.,  Miocene,  Dax,  is  two  inches  in  length. 

FaJOLY  n.— liDCAdDiB.     SlogS. 

8heU  small  or  rudimentary,  nsoally  internal,  or  partly  con- 
cealed by  the  mantle,  and  placed  over  the  respiratory  cayity. 

Animal  elongated ;  body  not  distinct  from  the  foot ;  head  and 
tentacles  retractile ;  tentacles  4,  cylindrical,  the  upper  pair  sup- 
porting eyes;  mantle  small,  slueld-shaped ;  respiratory  and 
ezcietory  orifices  on  the  right  side. 


Fig.  124.   Umax  Sowerbii,  Fir.   Brit 

LiMAX,  L.     Slug. 

Tyjpe  L.  maximus.  PL  XTT.,  Fig.  25.  (L.  cinereus,  MuUer.) 

Shell  internal,  oblong,  flat,  or  slightly  concave  beneath, 
nucleus  posterior ;  margin  membranous ;  epidermis  distinct. 

Animaly  foot  pointed  and  keeled  behind;  mantle  shield- 
shaped  on  the  front  of  the  back,  granulated  or  marked  with 
concentric  strise ;  respiratory  orifice  on  the  right  side,  near  the 
posterior  margin  of  the  mantle ;  reproductive  orifice  near  the 
base  of  the  right  ocular  tentacle ;  lingual  teeth  tricuspid,  those 
near  the  margin  simple,  aculeate. 

The  slugs  are  connected  with  the  snails  by  Vitrina;  their  teeth 
are  similar,  but  have  more  elongated  cusps.  The  creeping-disk  or 
sole  of  the  foot,  extends  the  whole  length  of  the  animal ;  but  they 
frequently  lift  up  their  heads  like  the  snails,  and  move  their  ten- 
tacles in  search  of  objects  above  them.  They  often  climb  trees,  and 
some  can  lower  themselves  to  the  ground  by  a  mucous  thread. 
When  alarmed  they  withdraw  their  heads  beneath  the  mantle^ 
as  in  Fig.  124.  Slugs  feed  chiefly  on  decaying  vegetable 
and  animal  substances ;  they  oviposit  at  any  time  of  the  spring 
and  summer  when  the  weather  is  moist,  and  bury  themselves  in 
drought  and  frost.  Limax  nodilucus,  F^r.  (Phosphoraz,  Webb), 
found  in  Tenerifle,  has  a  luminous  pore  in  the  posterior  bos^Ai 
of  the  mantle. 
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DittnMioi-,,Ql  sp^e*.  Europe,  Canaries,  Sandwidi  laUnda, 
An=lnili,>. 

Fo$til,  Eoc«[i»— .  Britain.  The  Ancylutf  lalui,  Edw.,  of 
the  Islo  of  Wight,  appears  to  be  a  T.imaT 

Siib-yenui.     Oeovvihcat  (ntaeulanu)  AUman.     Ireland. 

Shdl  unpuifonn.  Animal  with  a  mucaB-glftnd  at  the 
oxtremit;  of  the  tail ;  reapintoiy  orifice  neat  the  right  anterioi 
border  of  tie  mantle. 

AxADEime,  HpTnemaim,  1863. 
Ihtll  round,  calcareoiiB,  nnclena  posterior ;  mantle  large  and 
rou»h  1  respiratory-  orifice  on  the  right  side  and  near  the 
middle  of  the  mantlo ;  generatiTO  orifice  distant  from  it  behind 
tho  right  tentacle.  Dorsal  enrface  not  ridge  1 ;  tail  viUioiit  a 
tniiciiB-gland,  and  pointed. 
Dittributioa,  2  species.    HmudayaB. 

bf  ciLASU,  Benson. 
Type  I.  bilineata,  Cantor,  Chiisan, 
Si/non'jm  ?  Mcghimatium,  Hasselt. 

aal  elongated,  taporin;;   behind,   entirely  covered   by  a 
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DisMhuUon^  20  Bpeoies.    Etuopo.    Norway,  Britain^  Spain, 

South  Africa. 
FoMiL    Newer  Pliocene,  Maidstone.    (Morris.) 
PledrophoTUB  {cominus,  Bosc)  Fir.     5  species.     TenerifFe; 

represented  as  liaying  a  small  conical  shell  on  the  tail ;  probably 

an  erroneous  observation. 

Pabmaoella,  Oayier. 

Type,  P.  Olivieri,  Ouvier. 

Etymology t  parma^  a  smaU  shield. 

Synonym  ?  PelteUa  (Americana),  Van  Beneden. 

BheU  concealed,  oblong,  nearly  flat,  apex  sub-spiral. 

Animal  yitrina-like,  with  an  ample  foot,  pointed  behind,  and 
furnished  with  a  mucus-pore ;  mantle  small,  shield-like  in  the 
middle  of  the  back,  partly  or  entirely  concealing  the  shelL 

P.  calyculata,  8by.  (Oryptella,  Webb),  PI.  XII.,  Fig.  27,  ia 
patelliform,  with  an  exposed  papillary  spire. 

Distribuiianf  7  species.  South  Europe,  Canary  Islands,  North 
India. 

Janella,  Gray,  1850  (not  Grat.  1826). 

Synonym,  Athoracophorus  (!),  Gould. 

Type,  Limax  bitentaculatus,  Quoy.  ElongatOi  limaciform, 
covered  by  a  mantle  with  free  margins ;  back  grooved ;  tentacles 
2,  retractile,  rising  within  the  edge  of  the  mantle ;  respiratory 
orifice  to  the  right  of  the  dorsal  groove,  reproductive  orifice 
below  it  and  beneath  the  mantle. 

Distribution,  New  Zealand,  on  leaves. 

Aneitea,  Gray,  1860. 

Mantle  small  and  triangular,  tooth  strap  with  a  single  median 
tooth. 

Distrihulion,  1  species.  A.  Macdonaldii.  New  Hebrides,  New 
Caledonia. 

Pabmabion,  Fischer.  1855. 

SJiell  shallow,  partly  external;  mantle  large,  with  a  free 
margin  anteriorly,  but  covered  by  the  shell  posteriorly ;  genera- 
tive orifice  behind  the  right  tentacle. 

DigtribtUion,  4  species.    India. 

Tbiboniophobits,  Humbert,  1863. 

Mantle  small,  triangular,  back  with  an  almost  imi^eV!RS^ik\& 
furrow ;  teeth  with  wary  edges. 
I>{girtMi<m,  Sspedes,    New  South  Wales* 

o3 
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ViQUESSEU*,  Deshayea,  1867. 
Shell  mtomal,  rudinioiitary,  oval,  suborbioular,  stigUly  oca 
cavo  below,  and  thickened  at  tho  edges;  aummit  aub-oeutnl. 


fig.  IZS,  Tataaila  kaliatmda.  fir.* 

Testacella,  Cuvier. 

Shell  amail,  ear-ebapod ;  situated  on  tho  posterior  oxtmuilj 
of  tbe  body. 

Animal,  alug-like,  elongated  and  tapering  towards  the  hasd; 
bock  with  two  prinoipnl  lateral  fiuToWB,  from  wbicb  numarom 
veio'like  groovea  lamify;  mantle  not  larger  than  ih»  eheU; 
respimtjjiy  orifico  on  the  right  side,  beneath  sub-spiral  apex  of 
the  sholl ;  roproductiTe  orifice  behind  the  right  tentaole.  Tbt 
Tostocella  is  BublcrnLnoan  in  its  habits,  feeding  on  oarth-worm^ 
and  visiting  tho  surfaco  only  at  night.  Its  lingual  membrane 
is  Tory  large  and  wido,  with  about  50  rows  of  20.20  teeth, 
which  diminiEb  rapidly  iu  bizo  towards  the  centre ;  each  toolli 
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foiind  by  Mr.  Oannington,  in  fields  near  DeTizes),  just  die- 
tnrbed  £rom  its  sleep;  <,  the  shell;  m,  the  contracted 
mantle. 

Distrilmtumf  3  species.  South  Europe,  Canary  Islands, 
Britain  (introdnced). 

Foml,  2  species.    Tertiary. 

Family  HE.-- ONdDiADJE. 

AnimaJf  sing-like,  destitute  of  any  shell,  completely  coyered 
by  a  coriaceous  -mantle ;  tentacles  cylindrical,  retractile,  with 
eyes  at  their  extremeties ;  foot  much  naxiower  than  the  mantle^ 

ONGiDnTH,  Buchanan. 

Type,  0.  TyphsB,  Buch. 

Etymology f  diminutiye  of  onJeoBf  a  tubercle. 

Animal  oblong,  convex,  usually  tuberculated ;  head  with  2 
retractile  tentacles,  bearing  the  eyes;  mouth  coyered  by  a 
notched  yeil;  no  homy  jaws;  tongue  broad,  with  aboye  70 
rows  of  lingual  teeth  (in  0,  celticum),  teeth  54.1.54;*  the 
central  teeth  minute,  triangular,  with  a  single  obtuse  spine; 
laterals  slightly  curyed;  heart  opistho-branchiato ;  respiratory 
orifice  posterior,  distinct  from  the  yent;  sexes  combined,  ^  organ 
under  the  right  tentacle,  ^  at  the  posterior  extremily  of  the 
body. 

IHUrilnUion,  16  species.  Britain,  Mediterranean,  Bed  Sea, 
Mauritius,  Australia,  Pacific. 

The  typical  Oncidia  liye  on  aquatic  plants  in  the  marshes  of 
the  warmer  parts  of  the  Old  World.  Those  which  frequent 
sea-shores  haye  been  separated  under  the  name  Feroniat  Bl. 
(Onchis,  F6r).  One  species  (0.  celticum)  is  found  on  the  coast 
of  Cornwall,  congregated  in  little  groups,  about  a  foot  or  two 
frx>m  the  margin  of  the  sea,  where  the  wayos  break  oyer  them. 
They  ascend  and  descend,  so  as  to  maintain  their  distance  as  the 
tides  rise  and  fall ;  but  they  will  not  bear  long  immersion  in 
sea- water.     (Couch.) 

?  Buchanania  {oncidioides),  Lesson.  Named  after  Dr.  F. 
Hamilton  (Buchanan),  the  zoologist  of  India. 

Animal  oyal,  entirely  coyered  by  a  simple  mantle ;  respiratory 
orifice  in  the  centre  of  the  back ;  head  with  4  tentacles,  retractile 

•  Tliifl  if  a  ooDTeniant  mode  of  stating  the  number  of  lin  oal  teeth  1si«iRki««\^ 
meant  that  there  is  a  single  (symmetjical)  tootli  in  the  ceiiVn,«Q4^\Btonl\3sci^ 
tjmautakmO  teetb  aa  each  aide.    U  the  numb  r  of  nma  ol  l«^  oa  \hA  ^Mo^i^'BtfSQ 
IraaeJtJkaffwn,  ttnuy  be  added  behw  thi  •— /Vroiita  Af cniriticDUi^  A^^  %A. 


^ .V*  uxHxrmg  eyes,  lower  pair  si 

pointed  behind ;  sexes  united ;    ^  orifice 
tocle,    $    midway  on  the  right   side, 
respiratory  and  excretory  orifices  at  poste 
mantle  and  foot.    Inhabits  forests,  in  dec 
leaves. 

Disiributxon^  20  spodes.    West  Indies,  i 
Philippines. 

Family  IV. — JjQdsjbh 

8hdl  ihin,  hom-colonred ;  capable  of  c 
animal  when  retracted ;  aperture  simple,  L 
times  eroded. 

Animal  with  a  short  dilated  muzzle ;  ten 
at  their  inner  bases;  mouth  armed  with 
tongue  with  teeth  similar  to  JTeZtx.  The 
fresh  waters  in  all  parts  of  the  world;  t 
decaying  leaves,  and  deposit  their  spawn  in 
transparent  masses  on  aquatic  plants  and 
quently  glide  beneath  the  surface  of  the  wat 
and  hybemate  or  aostiyate  in  the  mud. 

The  fresh-water  snails  (and  also  Nerith 
selves  from  aquatic  plants  by  a  mucous  tl 
hy  tht  same;  a  Physacan  be  lifted  out  of  the 


L.  pertgra  feeds  on  tke  green  freeh-vater  algae  \  L.  ttagnalii 
prefers  animal  Bubstai 


Diitrihutioa,  90  qmcios.  Europe,  Madeira,  India,  China, 
North  America. 

Foitil,  70  species.    Wealden — .    Britain,  Fiance. 

Bub-genta.  Ampltipeplea,  Nileaon.  A  glutinoea,  PI.  XII., 
Fig.  31. 

SAtU  globular,  hyaline.  ' 

Animal  with  a  lobod  mantle,  capable  of  oxpanfdon  over  the 
ehoU.     5  species.    Europe;  FhilippinoB 


Fig.IM.  C.putcKnt. 

CniLiNiA,  Gray.     Chilian-snail. 

Example,  C.  pulohra,  D'Orbigny,  Fig.  129 

Synonym,  Domboya,  D'Orbigny. 

Shell  oval,  thin,  ornamented  vith  dark  spots  or  vary  bands 
columella  thickened,  with  one  or  two  strong  prominent  folds. 

Dittnbution,  18  species.  South  America;  in  clear  running 
streams. 

Foml,  1  species.  Miocene,  Eio  Negro,  Patagonia.   (D'Orb.) 

Fhtba,  Drapamand. 
Type,  F.  fontinalls,  PI.  XII.,  Fig.  32. 
Etymdogn,  Phyta,  a  pouch. 

*,  Balm,  Adaas.    fiinoola,  Kte.    l^jbrn.'^is- 
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Shell  ovato,  aiufitrally  spiral,  thin,  polielied ;  apertuK  nmndej 

Animal  with  long  alender  tentacles ;  ths  eyes  at  Qiur  bues; 
mantlo  margin  expanded  and  fringed  vrith  long  fllomeDtt. 

P.  hypiioTum  (Aplexo,  Fleming]  has  Etn  elongated  sptK,  u4 
the  mantle  margin  is  plain. 

Physoptis,  Eraus9,  Soutli  AMca,  has  the  base  of  tlie  ooltumJk 
truncated. 

Ciimptoceras  (terebras),  Benmn,  India,  hoe  the  vhorlj  dii- 
uiilted,  and  the  peristome  continnons. 

Distribution,  20  epecicH.  North  America,  Europe,  Sooth 
Airica,  India,  FhUippinea, 

Fossil,  43  spocioa.  Wealden — .  Britain,  France.  The  kigol 
living  species  (P.  Waugtr<e,  Ecuador?)  is  15  lines  in  length.  K 
fosaU  fipecies  found  at  Qrignon  moaeuros  SO  Unea,  and  auotlin 
equally  largo  occurs  in  India. 

AucYHjB,  Geo&oy.    Eiver-limpet. 

Etymology.  AiKylvt  (agkulos)  a  small  round  shield. 

Type.  A.  fluTiutilJfl,  iliiUer.  PI.  Xll.,  Fig.  33  [Pitelli 
laouBtriB,  L.). 

Shdi  conical,  limpet- shaped,  thin;  apex  poaterior,  einiatnl; 
interior  with  a  sub- spiral  muscular  scar. 

Animal  liko  Limnsoa ;  tentadea  triangular,  with  eyee  atthrir 
bases;  lingual  teeth  37.1.37,  in  120  rows,  cenirtda  small,  latenlt 
with  long  recurved  hooka. 

Distribution,  49  species.  North  and  South  America,  Enn^ 
Madeira.    On  st«nea  and  aquatic  plants  in  running  streams. 

Fotail,  8  apeciea.    Eocene,  Belgium. 

Sjib-gmera.  Velktia  (oblonga,  Lightfoot),  Gray.  (Acroltms, 
Beck.) 

Shell  and  Animal  dextral ;  lingual  teeth  40,  in  15  rowB.  3 
species.     West  Indios,  Europe. 

Foaail,  2  specica.     Eocene.     Britain,  France. 

Latia,  noritoides.  Gray ;  shell  limpet-liko,  interior  with  a 
transverse  plate,  turned  up  and  notched  on  one  side.  2  KpeCMB. 
New  Zealand. 

Flakobbis,  Muller. 
Synonym,  "Coret,"  Adans. 
Type,  P.  comeus,  PI.  Xn,,  Fig.  34. 

Shtll  diacoidal,  dextral,  maiLy-wboiled.',  B.^«c(nra  mesoentu^ 
penstome  tiin,  incomplete,  uppOT  maigvu-ewieRfoii^. 
■dftHoai  with  a  ahort,  rouni  too\,-.  ^tf«i  *oj«V,  ^saA.»& 
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Blender,  the  eyee  at  their  inner  bases;  lingual  teeth  snb- 
qnadrate,  central  and  marginal  bicuspid^  laterals  tricnspid; 
excretory  orifices  on  left  side  of  the  neck. 

Somespedes  of  P^anor&Mhare  the  sntaresandspire  deeplysunk, 
and  the  xunbilicns  flattened ;  [q>ecimens  occur  with 
the  spire  elevated  (Pig.  130*).  P  contortus,  a  minnte 
species,  has  aboye  6,000  teeth.  (Oocken.)  P.  comeus 
secretes  a  purple  fluid.  (lister.)  P.  Icicustru  (Seg- 
mentina,  Fleming)  has  the  whorls  contracted  inter- 
nally by  periodic  septa,  3  in  a  whorl,  with  triradiate 
openings.  P.  annigenua  (Planorbula,  Haldeman)  Vig.idO, 
has  5  teeth  in  the  aperture  which  nearly  cl6se  the  passage. 

JDigiributiony  145  species.  North  .^erica,  Europe,  India, 
China. 

Fossil,  69  species.    Wealden — .    Britain,  France. 

OuncUachia,  ancyliformis,  PfeifPer,  1850.  Fresh  waters.  Cuba. 

Shdl  thin,  obliquely  conic;  apex  inclined  posteriorly;  base 
dosed  for  two-thirds  by  a  flat,  horizontal  plate;  aperture  semi- 
circular. 

Family  V.— AuKiouLiD-ffi. 

Shell  spiral,  covered  with  homy  epidermis,  spire  short,  body- 
whorl  large ;  aperture  elongated,  denticulated ;  internal  septum 
progressively  absorbed. 

Animal  with  a  broad  and  short  muzzle,  tentacles,  2,  cylin- 
drical, the  eyes  sessile  behind  them ;  mantle-margin  thickened ; 
orifices  as  in  the  snails;  foot  oblong;  sexes  united;  mouth 
with  a  homy  upper  jaw ;  lingual  teeth  numerous,  central  series 
distinct,  hooked,  tncuspid.  A,  livida  has  about  31  laterals 
(Loven) ;  another  species  examined  by  Mr.  Wilton  has  11 
large  laterals  and  about  100  smaller  {uncint)  on  each  side, 
gradually  diminishing  towards  the  edge  (Fig.  131) :  c,  central 
teeth ;  2,  laterals. 


E 


Fig.  181. 


The  AuricuUR  frequent  salt-marshes,  damp  hollows,  and 
places  overflowed  by  the  sea;  they  were  long  regarded  as 
marine  animals,  and  their  ehells  confused  with  thoo^  ol 
TcmaUUa  and  Bingicula, 


t04  ILLSTAL  OF  THE  aOLLUSCl. 

AtTiioinjL,  Lamarck. 

Type,  A,  JtidiP.     PI.  Xn.,  Fig.  35. 

Etymology,  Auriaila,  a  little  ear. 

Synontpm,  CaEgiduln,  F^r.  [not  Lonu).  Uormala  [pepita] 
ling.    Geovula,  8w. 

Shell  oblong,  with  thick,  dart  opidcrmis  ;  sptro  obtose ;  aper- 
uTQ  long,  narrow,  rounded  in  frtmt,  with  2  or  3  strong  folda  on 
ho  inner  lip ;  outer  lip  ex])anded  nnd  thickened. 

Distrihttion,  04  species.  Philippines,  Celebes,  Feojees,  An*- 
Talia,  Peru. 

Foitil,  28  species.     P  Neocomiim — .    Fraac«, 


•ii-frSi.     (Fn»n  E]riL  »nfl  Sfful.) 


A .  i7ihJ(e  has  tmnoatod  tentacles ;  the  typical  species  tu 
rith  in  the  brackish-water  swamps  of  tropical  islands,  t 
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Shell  obtusely  cono-shaped,  smootk ;  spire  short,  flat-whorled ; 
aperture  long,  narrow;  lip  sharp,  denticulated  within;  colu- 
mella twisted  in  front;  wall  of  the  aperture  with  1  or  2  spiral 
plaits. 

Animal  with  short,  tapering,  and  rather  compressed  tentacles ; 
foot  diyided  transyersely  into  two  portions,  advanced  successively 
in  walking. 

Distribution,  56  species.  West  Indies,  Europe.  In  salt- 
xnarshes  and  on  the  sea-shore.  The  British  species  have  thin 
ovate  shells,  with  the  spire  moderately  produced,  and  the  aper- 
ture oval.  They  form  the  sub-genus  Alexia  (denti6ulata), 
Leach. 

Fossil,  Eocene.    Britain,  France. 

OABYCHinH,  Muller 

Type,  C.  minimum,  PI.  XII.,  Fig.  39. 

Synonym,  AuricoUa,  Hartm. 

Shell  minute,  oblong,  finely  striated  transversely;  aperture 
oval,  toothed,  margin  thickened,  united  by  callus. 

Animal,  with  2  blunt,  cylindrical  tentacles;  eyes  black, 
sessile,  near  together,  behind  the  tentacles. 

Distribution,  9  species.  Europe;  North  America.  At  the 
roots  of  grass  in  damp  places,  especially  near  the  sea. 

Fossil,  3  species.    Miocene—.    Europe. 


The  genus  Siphonaria,  described  at  p.  281,  is  supposed  to  be 
pulmoniferous,  and  to  bear  somewhat  the  same  relation  to 
Auricula  that  Ancylus  docs  to  Limnaea,  The  lingual  dentition 
is  similar  to  Auricula ;  the  centre  teeth  are  distinct,  the  laterals 
nume^us  and  hooked. 


Fig.  133.» 
SECmON  B. — OPERCTTIATA.t 

The  Operculated  land-snails  are  exceedingly  like  periwinkles 

•  Siphonaria  species  from  the  Cape ;  three  rows  of  teeth,  e  central,  /  laterals,  from  2 
preparation  by  J.  W.  Wilton,  Esq.,  of  Gloucester. 

t  PHoHerafmeumma  (open-lunged),  Gray.    The  accofonl  oi  ^3b!ia  V^^  ^  dackfttw^ 
bikeo  from  the  catMlogne  prepared  bj  my  friend  Dr.  Baiid. 


jrfiifiBy^W^lifclM 


Ik  if  a* 

sUMBdo^  Untidy. 

Faxikt  TX.— CraeeeroKiiuK. 


naoUMtfinsl  e 
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Animal  with  daTate  tentacles ;  sole  of  the  foot  divided  by  a 
longitudinal  groove,  the  side  moved,  altematelr  in  walking; 
the  end  of  the  long  muzzle  is  also  frequently  applied,  as  by  the 
loopmg-snails  (Tnmcatellae},  and  used  to  assist  in  cliinbing. 


Fig.  135.  C^fcioiioma  ^egant,  from  Charltoa,  Kent. 

DistribuUon,  above  160  species.  South  Europe;  Africa, 
Madagascar.  The  only  British  species,  C,  degans,  is  found  on 
calcareous  soils;  it  ranges  to  the  Canaries  and  Algeria,  and 
occurs  fossil  in  the  newer  Tertiaries.  Nearly  half  ^e  species 
have  the  whorls  spirally  keeled,  and  have  been  distinguished 
xmder  the  name  Tropidophora  by  Troschel.  They  are  found 
in  Madagascar  and  the  adjacent  islands  and  coast  of  AMca. 

Fossil,  40  species.    Eocene,  Europe. 

Suh-genera,  Otopoma,  foliaceum,  Gray.  Shell  sub-globose, 
umbilicated ;  peristome  with  an  ear-Iiko  process  covering  part 
of  the  perforation.  Distribution,  15  species.  Arabia,  Mada- 
gascar, China,  New  Ireland. 

Choanopoma,  lincina,  PfeifPer.  Shell  often  a  little  decollated ; 
peristome  usually  double,  the  outer  edge  angularly  expanded. 
Lincina  (labeo),  Br.,  has  the  last  whorl  produced.  Jainaicia 
(anomala),  C.  B.  Adams,  has  the  operculum  convex.  Distribution, 
70  species.    West  Indies,  and  a  few  in  Tropical  America. 

(Hstvla  (fascia).  Gray.  =  Tudora,  megacheila,  Gray.  Shed 
ovate  or  elongated,  apex  usually  decollated,  peristome  free; 
operculum  with  a  thin  shelly  outer  coat.  Chondropoma,  semi- 
labre,  Pfr.,  differs  in  the  operculum  being  **  sub-cartilaginous." 
Distribution,  about  70  species.  West  Indies;  Tropical  America, 
8  species. 

Bealia,  hierogljrphica,  Gray.  =  Hydrocsena  (part)  Parrcyss, 
Omphalotropis,  Pfr.  Liarea  (Egea),  Gray.  Bourciera,  helicineo- 
formis,  Pfr.  Shell  turreted  or  turbinate,  perforated ;  peristome 
simple,  straight  or  expanded;  operculum  pauci-spiral,  homy. 
Distribution,  17  species.  Canaries,  P  Mauritius,  Pacific  Islandi9. 
(Ecuador,  Bourciera.) 

PovnaUas,  maculatum,  Studer.  Shell  sleadfii)  tcasvE^oxvi^V^ 
■triated;  peristome  leEeoted;  operculum  Gaxti\^|^^'^Qi&>  ^^"s^* 


30^^  MASTAL  or  mz  KoixiracA. 

cameraied  vithis.  Diatnlmiion,  IS  Bpeoiu.  Bontb  Eoiope; 
Corfn,  India. 

ji'timfiilUt  (mimbilis)  Pfeifilar,  1S51  =  ChoanopomB,  Ffr. 
(purt;  ISIT.  "  Operculum  thin,  raOiercottilagiaoua."  Di*lTtt»- 
lipH.  V2  spocies.  Jamaica,  Demerara.  Nainod  after  tlie  late 
Profo9?or  C.  B.  Adams,  of  Amhia^  UaaaaditiBetts. 

Cydoiopsia,  BLmford.  Asia. 

f  FsarssraA,  Gratelonp. 

Elymol<><jy,  named  in  honoor  of  Baron  Ferossac. 

Type,  F.  anastomieformis,  Gr. 

Synonym,  Strophostoma,  Dcsh. 

ShcU  rounded,  depresBod,  umbilicated ;  vhorla  transrenely 
atriiitcd  above,  spirallf  keeled  belov ;  aperture  turned  oblique^ 
upwards,  peristome  simple.     Operculum.  ? 

Fouil,  5  species.    Miocene — .    Bax ;  Turin. 

CvcLOPHORua,  Montfort. 

EtymoJogy,  Cytlm,  circle,  jihoreua,  bearer. 
Typt,  C,  involutus.  PI.  XII.,  Fig.  41. 
SheU    depressed,    openly    umbilicated ;    apertiu 
istomo  continaoga.  straight  or  expanded; 
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■peoieB.  Fliilippines,  India,  New  Guinoa,  New  Zealand,  Pacifio 
Iidands. 

Lamaskma*  (oylindraoeum),  Qxiild.  (Paidmen,  Troscliel.) 
8heU  oblong  or  pupa-shaped,  scarcely  perforated,  aperture 
circular ;  operculum  thin,  homy,  many-whorled,  flat.  Dutri^ 
hutian,  19  species.  West  Indies,  Tropical  America,  Canaries, 
India,  Mauritius.  Fossil,  Eocene — .  Pans  and  Isle  of  Wight. 
(E.  Forbes.) 

Craspedopoma  (lucidum),  Pfr.  Shell  turbinate,  rimate,  a  little 
contracted  near  the  aperture ;  operculum  round,  homy,  many- 
whorled.  DistribtUiorif  3  species.  Madeira,  Palma.  Foml, 
Eocene — .    Isle  of  Wight,  Madeira. 

Caiaulua  (tortuosus),  Pfr.  Shell  pupa-shaped,  with  the  base 
keeled,  producing  a  channel  in  the  front  of  tiie  aperture  ;  oper- 
culum circular,  homy,  the  whorls  easily  separable.  DUtribu^ 
iion,  6  species.    Ceylon. 

Diplommatirui  {fo]hciibiB)f  Benson.  SheU  minute  (1  species 
fiinifltral),  conical,  with  costulated whorls ;  peristome  double; 
operculum  homy,  multi-spiral.    Distribution^  3  species.    India. 

Opisthophorus,  Benson,  1855.  0.  biciliatus,  Mouss.  SheU 
like  Pterocydos ;  operculum  double,  margin  grooved,  interior 
concamerated.  DistribtUion,  4  species.  Singapore,  Borneo, 
Java. 

ffyhocystiSf  Benson,  1859.  Shell  distortedly  ovate;  aperture 
circular,  interior  peristome  deeply  notched.  Operculum  shelly, 
thick,  multi-spiral. 

Pttpina,  Vignard. 

Type,  P.  bicanaliculata,  Sby.  PI.  XTT.,  Fig.  42.  Australian 
Islands. 

Shell  sub-cylindrical,  usually  polished;  aperture  circular^ 
peristome  thickened,  notched  in  front  and  at  the  suture ;  oper- 
culum membranous,  narrow- whorled.  P.  grandis,  Forbes,  has 
a  dull  epidermis. 

Distrihntion,  17  species.  Philippines,  Now  Guinea,  New  Ire- 
land, Louisiades. 

Sub-genus  J  Rhegostoma  (nunezii),  Ilasselt.  Aperture  with  a 
narrow  channel  in  the  middle  of  the  columollar  side.  6  species. 
Philippines,  Nicobar.  In  R,  Lubricum  (Callia,  Gray)  the  sinua 
is  obsolete.  R,  pupini/orme  (Pupinella,  Gray)  is  perforated, 
and  has  a  dull  epidermis. 

•  Abridgtii  from  MegaUma^sUma ,  SwniDaon,  who  jqdietoMA^  COl^BS^ft^^^^s^ 
Ynv^tDtooiijr  icng  tuuaea,  allowed  this  to  remabu 


*<#•«**  a&e  Cyclop?iorus  ;  lingoal 

Diairibtitiony    162    species.    West 
Paciiic  Islands,  Australian  Islands,  \ 

Sub-fferiera.  LucidtUa  (aureola),  ( 
lees  toothed  inteznally.  8  ^ecns. 
America. 

TrockcaeUa  (pulclndla),  Sv.  SheQ  z 
stonifi  simple,  expanded.    West  Indie 

Akodia^  Qray.    A.  foownei*  PL  I 
SMI  heIijL*ahaped»  often  Telyety,  cal 
fiaitenedt  straight;  peristome  slit  in  i 
seou-arate,  with  a  tooth-like  prooes  a 
penatome^  Didrilmiiony  17  sfeoea*  Cn 

SroASiQMAt  C.  B.  A( 

iR3fmo%y,  afoo,  pillared*  jioma,  monl 

2Vp«,  S.  pisum.  Ad. 

ShiU  minute,  globoee-conic  or  depr 
aperture  semi-^oTal;  pmatomd  cont 
8lrai^it»  forming  a  small  spiral  keel 
optrcttlum  sheUy,  lamellar. 

XH^tribmiiat^  19  ^ecies. 
Qzaj)  haa  smooth  whoris.  L  Opara,  Ti 
hkx^  bemi  added  hy  the  Hob.  £.  Cb: 
among  eeTeral  new  jcenerA 
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Synonym,  Acme  and  Acmaea,  Hartxoaim.* 

Shea  minute,  slender,  nearly  imperforate ;  peristome  slightly 
thickened,  margins  sub-parallel,  joined  by  a  iJiin  callus ;  oper- 
culum byaline. 

Distribution,  7  species.  Britain,  Germany,  Fiance ;  Yanicoro 
(on  leayes).  A,  ftaca  is  £cmnd  in  low,  marshy  situations,  at  the 
roots  of  grass ;  it  occurs  fossil  in  the  Newer  Pliocene  of  Essex. 
(J.  Brown.) 

Geohelania,  Pfeiffer. 

Type,  G.  Jamaicensis,  Pfeiffer. 

Etymology,  Oe,  the  ground  {i.e.  terrestrial). 

SJieU  imperforate,  turreted;  aperture  entire,  efl^ised;  peri- 
itome  simple,  expanded ;  margins  joined,  basal  produced  into  a 
tongue-shaped  process ;  operculum  oyal,  pellucid,  whorls  few, 
lapodly  enlarging. 

Distribution,  21  species.    Jamaica. 

Obdeb  m. — Opistho-bbakghiata. 

Shell  rudimentary  or  wanting.  Branchioe  arborescent  or 
fiuciculated,  not  contained  in  a  special  cavity,  but  more  or  less 
completely  exposed  on  the  back  and  sides,  towards  the  rear 
[opisthen)  of  the  body.    Sexes  united.    (M.  Edwards.)  * 

The  molluscs  of  this  order  may  be  termed  sea-slugs,  since 
the  shell,  when  it  exists,  is  usually  small  and  thin,  and  wholly 
or  partially  concealed  by  the  animal.  When  alarmed  or 
xemoyed  from  their  native  element,  they  retract  their  giUs  and 
tentacles,  and  present  such  a  questionable  shape  that  the  inex- 
perienced naturalist  will  be  likely  enough  to  return  them,  with 
the  refuse  of  the  dredge,  into  the  sea.  Their  internal  structure 
presents  many  points  of  interest ;  in  some  the  gizzard  is  armed 
with  homy  spines,  or  large  shelly  plates ;  in  others  the  stomach 
is  extremely  complicated,  its  ramifications  and  those  of  the 
liver  being  prolonged  into  the  papillse,  which  are  said  to  bo 
branches  of  the  respiratory  organ.  The  tongue  is  always  armed, 
but  the  number  and  arrangement  of  the  lingual  teeth  is  ex- 
ceedingly variable,  even  in  the  same  family ;  usually  the  dental 
membrame  is  broad  and  short,  with  many  similar  teeth  in  each 
row. 

The  lingual  dentition  is  extremely  varied  in  the  Bxdlidce,    In 

•  An  given  in  the  same  yMr,  1821,  tlie  name  Aemasa  hvdng  VMsa  «ob\^b^\1 
Kechwhaiti  for  agenoi  of  Umpett;  Aeiatla  has  beea  letafaMQL  \]rY "Sl^iStst «^^ Qktn:| 
tor  QUt  JantUabelL 


.  .Til    DT  TSt  nzZlVKi. 

s.it!   'uitiTbrds.  L»'«  a  Enclv  denticnlatoJ 

.  J'uIh  ''-i.Tsis    ZLi  TAztJ-f  is  nuarrzied,  md 

-^  -.tK:-   n:  s.r;i!ir;  in  Jrmt, 

_  ■  "        Tz.-  .  li:i-:i.tikrT  '-■"■^1  Ut- 

"^—  T-iiiV.*  =..«■  :r.  lie  rearof 

^^::~  '  '   pLir  uf  i-fliii  zh.9  ieut, 

ui&  On  iLzr.Ct  l>rliiiid  the 
Tfici.-jf :   K  iiicso*  vbirh 
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Aforhire  long  and  uarrow;  oolnmella  plaited;  sometimes 
opcrcnlated. 

Animal  with  a  flattened,  disk-like  head,  and  broad  obtuse 
tentacles ;  foot  ample,  fdrmshed  with  lateral  and  opercnligerons 
lobes. 

The  shells  of  this  family  are  chiefly  extinct,  ranging  from  the 
period  of  the  coal  strata,  and  attaining  their  greatest  develop- 
ment in  the  cretaceous  age.  Tamatdla  is  essentially  related  to 
Bvlla^  but  presents  some  resemblance  to  the  PyramidellidcB  in 
its  plaited  and  operculated  aperture ;  in  TomcUina  the  nucleus, 
or  apex,  is  sinistral.  The  spiral  striae  which  ornament  many 
of  the  species  are  punctate,  as  in  the  Bullidfo ;  and  the  outer 
lip  often  remarkably  thickened,  as  in  Auricula. 

ToBNATELLA,  Lamaick. 

Type,  T.  tomatilis,  PI.  XIV.,  Fig.  1. 

SyncnyrM,  Acteeon,  Montf.  (not  Oken),  Dactylus  (solidulus), 
Schnm.    P  Monoptygma  (elegans),  Lea. 
8heil   solid,  ovate,  with  a    conical,  many-whorled   spire; 


Fig.  187. 

spirally  grooved  or  punctate-striate ;  aperture  long,  narrow, 
rounded  in  front;  outer  lip  sharp;  columella  with  a  strong, 
tortuous  fold ;  operculum  homy,  elliptical,  lamellar. 

Animal  white ;  head  truncated  and  slightly  notched  in  front, 
furnished  posteriorly  with  recumbent  tentacular  lobes,  and 
small  eyes  near  their  inner  bases;  foot  oblong,  lateral  lobes 
slightly  reflected  on  the  shell.  Lingual  teeth  12.12,  similar, 
with  long  simple  hooks. 

Distributiony  16  species.  United  States,  Britain,  Senegal, 
Bed  Sea,  Philippines,  Japan,  Peru.  T.  iomcUilis  inhabits  deep 
water — 60  fathcftns.    (Forbes.) 

Fossil,  70  species.  Trias — Lias — .  North  America,  Europe, 
South  India. 

Sub-^genera,  Cylindrites  (Llhwyd),  Lycett.  0.  aoutns,  Sby. 
PL  XIY.,  Fig.  2.  (A.)  Shell  smooth,  slender,  sab-oylindrioidt 
spire  small^  apertnie  long  and  narrow,  co\Tcmft\\fi^  toxnA^^. 


914  3I\!IUU.  OF  THB  UCaXVKi.. 

twisted,  and  direiitod  alightij  ootwaids.  (B.)  Shall  oval,  Biiira 
EUuk.  n-horla  xr'ith  acute  margins.    Batti  Oolite,  Britain. 

Adioiiiiia,  D'Orbi^y.  Tomatellai  "without  columeUa 
plaits,"  30  species.    Carb, — Portlandian  (including  Cylindnla).    ■ 

A--terimUa,  D'Orbigny.  A.  Benauxiano,  PI.  XTV.,  Fig.  3. 
ShtH  thick,  cone-liko  or  conToluted,  spire  short  or  concealed, 
Bpeituro  long  and  narroir,  columella  vitk  3  strong  and  ngulu 
spiral  plaits  in  front.    DMribiUion,  18  epocies.    Chalk;  Britain, 

^ctfflii  C'lh^ntUwia,  D'Ocbigny.     [lUma,  iSatiurron,  1M2}, 

Coral-rag,  Traiifp,  belongs  to  the  genua  A'eriiKSo  (D'Otbigny),     I 

p.  2-11.  I 

CunnJA,  Gray. 

Type,  C.  aveUann,  PL  XIT.,  Fig.  i. 

SiinonyiM.  Avellttna  and  Einginolla,  D'Orbigny. 

Shell  globular,  thick,  spirally  grooved  nnd  punctate,  sga* 
Bmall ;  aperture  narrow,  rounded  and  sinuate^  in  front ;  onW 
lip  thickened  and  reflectid ;  crcnulated  inside,  columella  irilli 
Boveral  tooth-like  foHa. 

Fosiil,  21  speciBfl.     Neocominu — Chalk.     Eritaiu,  Francfl. 
EisoicfL.\,  V.  p.  222,  PI.  v.,  Fig.  21. 
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PPteeodokta,  D'Orbigny. 

Type,  P.  inflata,  D'Orbigny. 

FostU,  8  speciee.    Chalk.    France. 

Shdl  o\Aong,  yentrioose,  spire  elongated ;  i^peitare  oval,  Iq^ 
tlightly  expanded,  notched  in  front,  and  "witJi  a  tooth-like  ridge 
internally,  remote  from  the  margin. 

PToBKATiNA,  A.  Adams. 

Type,  T.  voluta.    PI.  XIV.,  Pig.  5. 

Shell  cylindrical  or  fusiform,  spire  conspionous,  apex  sinistral, 
•atore  channeled,  columella  callous,  1 -plaited. 

Animal  with  a  broad,  trigonal  head,  rounded  in  front;  ten- 
tacular lobes  triangular,  with  eyes  at  their  outer  bases ;  foot 
thort,  truncated  in  front. 

DUtrtbution,  24  species.  West  Indies,  United  States,  Medi- 
terranean, Philippines,  China,  Australia.  On  sandy  bottoms, 
n&nging  to  35  fathoms.    (Adams.) 

Foseil,  13  species.     Tertiary. 

Volvula,  Adams  (Bulla  acuminata,  Brug.),  is  a  small  con- 
voluted shell,  with  the  spire  concealed,  and  the  columella 
obsoletely  folded;  it  is  referred  to  Cylichna  by  Loy^n,  to 
Ovulum  by  Forbes.  JDistribtttion,  12  species.  Britain,  Medi- 
terranean, Asia.    Fossil,  Pliocene—.    Suffolk. 

Fahily  n.— Bulledje. 

Shell  globvl&T  or  cylindrical,  conyoluted,  thin,  often  punctate- 
striated  ;  spire  small  or  concealed ;  aperture  long,  rounded  and 
tinuatod  in  front ;  lip  sharp.    No  operculum. 

Animal  more  or  less  inyesting  the  shell;  head  a  flattened 
disk,*  with  tentacular  lobes,  often  united ;  eyes  immersed  in  the 
centre  of  the  disk,  or  wanting ;  foot  oblong,  furnished  with  a 
posterior  lobe  [mda-podium),  and  side-lobes  {epipodia) ;  gill 
single  on  the  right  side  of  the  back,  coyered  by  the  shell; 
mantle-margin  simple  or  expanded,  and  enyeloping  the  shell. 
Lingual  dentition  yery  yarious ;  central  teeth  often  wanting, 
laterals  single  or  numerous.  Gizzard  armed  with  calcareous 
plates.     Sexes  united. 

•  The  cephalic  expenBion  of  the  BuUidtt  ic  fonned  by  the  fusion  of  the  don&I  and 
oral  tentaclei.   {Cuvier,)    The  tftitamlT lobea,  or  poeterior  part  of  the  diak,  is  rap- 
|iUed  with  nerrea  from  the  olfactory  ganglia;  the  anterior  poftion  of  the  diak  reoeivea 
Iraochea  from  the  labial  nerre,  which  oomea  firam  tlM  flcoDtiniX|^c&  ^Ka  «w^;ra^ 
{Ifnneoek,) 

y2 


f  Kia  '^  Ti3t  ihiit 
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SheR  thin,  flexible,  globosely-cylindrical,  spire  truncated, 
wliorls  channeled ;  aperture  long,  expanded  and  deeply  sinuated 
in  front,  outer  margin  disunited  at  the  suture ;  coliunella  open, 
exposing  the  whorls. 

Animal  with  a  short  and  simple  head-lobe,  truncated  in  front 
and  eyeless ;  lateral  lobes  nearly  concealing  the  shell ;  lingual 
teeth  hook^  and  serrulate,  laterals  about  40,  narrow,  claw- 
shaped ;  gizzard  armed  with  homy  teeth. 

Distribution,  7  species.  Greenland,  Britain,  Mediterranean, 
2janzibar,  India,  New  Zealand. 

A.  hullaia  is  found  amongst  weed,  in  1 — 15  fathoms  water. 
(Forbes.) 

Oylichna,  Loyin. 

Tf/pe,  C.  cylindracea,  PI.  XTV.,  Fig.  10. 

Bynonym^  BuUina,  Bisso. 

Shdl  strong,  cylindrical,  smooth  or  punctate-striate ;  spire 
minute  or  truncated;  aperture  narrow,  rounded  in  front; 
columella  callous,  with  one  plait. 

Animal  short  and  broad,  not  inyesting  the  shell;  head 
flattened,  truncated  in  front,  with  sub-centrally  immersed  eyes, 
tentacular  lobos  more  or  less  united ;  foot  oblong,  posterior  and 
lateral  lobes  not  much  developed ;  gizzard  armed ;  lingual  teeth 
squarish,  recurved  and  serrated,  with  1  large  and  5  or  6  small 
hooked  laterals. 

Distribution^  40  species.  United  States,  Greenland,  Britain, 
Bed  Sea,  Australia. 

FoMil,  Tertiary — .    Britain. 

P  Kleikella,  a.  Adams. 

Shell  thin,  dotted,  striated,  columella  smooth,  spire  obtuse. 
Distribution,  ]  species.     Japan. 

Amphisphyra,  LoT^n. 

Type,  A.  pellucida,  Johnst.  [Amphisphyra,  double  hammer) 

Synonyms,  Utriculus  (part),  Brown.  Rhizorus,  Montfort. 
Diaphana,  Brown. 

Shell  small,  thin,  ovate,  truncated,  spire  minute  papillary, 
aperture  long. 

Animal  entirely  retractile  into  its  shell ;  head  wide,  short, 
with  lateral  triangular  tentacles ;  the  eyes  behind  them  minute, 
immersed ;  muzzle  bilobed  in  front ;  foot  oblong,  truncated  in 
front,  notched  behind ;  teeth  1.1.1,  central  quAjtei^j^)  «nrrQ^aK.^\ 
laterals  hroad,  hooked. 


'Coiled    Sates,  Sorwaj,  Bii^'in, 


3TLr?.  BLiaohari 

vitR  nro  pLii:9 :  a^^ttim  1111311,  estire 


.■.rsf  3WC,  ^xT^Muiis^  btfTCfi  di-j  saell  all 
uTi-L<'i!iii^  *.5.  1  7i;sHrj:r  lobe  roSeotsd 
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oblong;  eyeless;  foot  broad;  lateral  lobes  large,  bat  not 
enyeloping ;  tongae  with  two  or  four  series  of  sickle-shaped 
Kxcmi;    gizzard  with  three  longitadinal  sheUy  plates.     Egg 


Fig.  1C8.  iTU/uie  apertcu^ 

eapsnles  ovate,  in  single  series  on  a  long  spiral  thread;  fry 
with  a  ciliated  head-yeil  and  an  operculated,  spiral  diell. 
(Ixr«^.) 

DtstribuHorif  16  species.  West  Indies,  Greenland,  Norway, 
Britain,  Mediterranean,  Corea,  Borneo. 

Fouilj  7  species.    Eocene — .    France. 

Svh-genus.  Chelidonura,  A.  Adams,  (Hirondella,  Gray)  B. 
hirundinaria,  Quoy,  Mauritius.  Shell  concealed;  outer  lip 
produced  posteriorly  into  a  spur;  columellar? border  inflected. 
^mmoZ  with  enyeloping  side-lobes;  mantle  with  two  appendages 
behind,  like  the  lateral  processes  of  Hyalaea, 

DoBTDiUH,  Meckel. 

Etymology,  diminutiye  of  Dom. 

Synonymy  Accra,  Cuyier.    Eidothea,  Bisso. 

Type,  D.  membranaceum,  Meek.    Mediterranean. 

IHgtribuiiony  3  species.     South  Europe. 

Animal  oblong,  truncated  behind,  ^e  angles  produced  and 
dilated  or  filiform;  head  ovate-oblong,  retuse  in  front;  side- 
lobes  expanded,  wing-like ;  mantle  investing  a  rudimentary, 
membranous  shell. 

Gastroptehon,  Meckel. 

Type,  G.  Meckelii,  Bl.  (Clio  amate,  Chiajo)  Mediterranean. 

Animal  shell-loss,  oval,  with  side-lobes  developed  into  wing- 
like expansions,  meeting  and  uniting  behind;  cephalic  disk 
triangular,  obtuse  in  front,  pointed  behind,  eyes  centrally 
immersed;  lingual  teeth  5.1.5;  mantle?  branchial  plume 
exposed  on  the  right  side ;  reproductive  orifice  in  front  of  the 

•  Fram  ft  ipecimen  dredged  at  Folkestone ;  o,  month ;  e,  head,  or  cephalic  dSac^ 
U  nde4obea  of  the  foot;  m,  mantle.    Hie  shell «,  and  (^szaxA  g,  am  Voa^ydeDA^Ii !««» 
~  £te  tnuudiK&nt  integumentB. 
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gill,  excretory  opening  behind  it.  Longitude  I,  latitude  2  utdiM. 

Phtezua,  a.  Adams. 
Shell  glassy,  globular,  contracted  in  the  middle  and  draTU 
out  to  Q  point  in  front. 
Diitribuiion,  1  species.    "West  coast  of  North  America. 


Surmrtut  Adanttmii,  £] 
IndiBliael ;  bLpII  unpiiiftLn 
Allai  {PiTcmu,  Bl.),  LnntQi 


a  Hini-.cv[]ndh0Ht, « 


FaIOLT  m.—APLYSlAD^. 

.SAt/?  wanting,  or  radimentary  and  coTored  by  the  roftnlii', 
oblong,  trigonal,  or  slightly  convoluted. 

Animal  alug-like,  ynth.  distinct  head,  tentnclcs,  and  ej^; 
foot  long,  drawn  out  into  a  tsll  behind ;  sides  with  cxteniirA 
lobes,  reflected  over  the  back  and  shell ;  branchial  plume  ton- 
cealod.     Sesos  united. 

Apltsia,  Omelin.    Sea  Hare. 
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(QoodaiT.)  In  old  times  they  were  objects  of  snperstitiotis 
dread,  on  account  of  their  grotesque  forms,  ana  the  imaginary 
properties  of  their  fluid,  which  was  held  to  be  poisonous  and  to 
produce  indelible  stains.* 

Fossil f  one  or  two  shells  of  the  newest  tertiary  in  Sicily  haye 
been  doubtfally  referred  to  this  genus. 

Suh-genus,  Aclesia  (dolabrifera),  Bang.  Shell  trapeziform. 
Side-lobes  closely  enveloping  the  body,  leaving  only  a  small 
lorsal  respiratory  ox>ening,  surface  ornament  with  filaments. 
)  species.    East  Indies. 

^DoLABELLA,  Lamarck. 

Type,  D.  Eumphii,  PL  XIV.,  Fig.  15. 

Etymology,  dolahella,  a  small  hatchet. 

Shell  hard,  calcareous,  trigonal,  with  a  cnryed  and  callous 
ipex. 

Animal  like  Aplysia,  with  gill  near  posterior  extremity  of  the 
\>odj  and  lateral  crests  closely  approssed,  leaving  only  a  narrow 
>pening ;  ornamented  with  brandling  filaments. 

Distribution,  12  species.  Mediterranean,  Mauritius,  Ceylon, 
Society  Islands,  Sandwich  Islands. 

Stylocheilus^  Gould,  1841. 

Synonym,  Aplysia  longicauda  Q.  and  G. 

^ntma/ limaciform,  cirrigerous,  dilated  at  the  sides,  attenuated 
behind ;  neck  distinct ;  tentacles  4,  long,  linear,  papillose,  far 
ipart ;  lips  dilated  laterally  into  tentacular  processes. 

Distribution,  3  species.    New  Guinea,  on  FucL 

«  DoLABBiFKRA,  Grube. 

Shell  trapezoidal ;  side-lobes  not  used  for  swimming. 
Distribution,  4  species.    Indian  Ocean,  West  America. 

Sdphonopyge,  Brown. 

Shdl  truncated  in  front ;  foot-lobes  spread  out  for  swimming; 
)osterior  part  extended  beyond  the  siphon. 
Distribution,  6  species.    West  America,  Chinese  Sea. 

NoTARCHTTS,  Cuvior. 

Type,  N.  Cuvieri,  Bl. 

Etymology,  notos,  the  back,  archos,  vent. 

Synonym,  Busiris  (griseus),  Risso,  P  Bursatella  (Leachii),  BL 

*  Apiyria  (from  a  and  pluo)  on-washable :  ih»Aplytia  <A  ^t  QfttO^  fidck«rGMa< 
mn  tpoi^g^  nnft  for  waabing. 
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Animal  shell-less,  onuiiMinted  irilli  Glaments,  aognat^tu 
deDtlritic,  foot  narrow,  Utond  cncts  united,  teavitig  onlj'  a 
narrow  braacliifll  sUt ;  gUIa  nol  eoreivd  ty  an  opercolar  iiibl'J> 
lobe. 

DiHributioa, '  species.    Uediternuieaii,  Bed  Sea. 

Icixus,  Forbos,  1S43. 

Type,  I.  Onresii,  F. 

Synonym,  Lopboffrnit  (Sieboldtii)  Krohn,  1M7. 

Shftl  like  Bulliea ;  convolated.  tMn,  OTate,  co^vred  wilk  J 
opidormb,  outer  lip  Eeparatod  at  ths  suture,  posterior  BSgla  | 
iijlocted  and  Toonded.  I 

Animal  slender,  papillose;  tentaoles  2,  ear-shaped;  vjptM 
K«^le  on  sides  of  he^ ;  (dde-lobes  reflected  and  partily  oonriiyV 
the  shell,  anited  behind ;  tail  long  and  pointed. 

■SjOBiQXBi,  Erohn. 
Ti/pe.  L.  Philippii,  PI.  5IV.,  Fig.  16.     Sicily. 
Shell  othI,  transparent,  fleTible,  slightly  conTolnted;  cowred 
with  epidermis. 
Animal  slender,  papillose,  with  two  flattened,  oval  tentadw.     i 
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base  of  the  gill;  head  irith  two  grooved  tentacles,  eyes  at  their 
outer  basee ;  month  aimed  with  homy  jaws  and  oorered  by  a 
broad  Yell  with  tentacolar  lobes. 

DUtrihution,  22  species.  South  America,  Norway,  Britain, 
Mediterranean,  Bed  Sea,  Ceylon. 

Suh-genusf  Fleurobranchcea,  Meckel;  P.  Meckellii,  Leye, 
Mediterranean.  Synonym,  Pleurobranchidium  (maculatum), 
Quoy,  South  Australia.  Mantle-margin  yery  narrow,  not 
concealing  the  giU ;  dorsal  tentacles  ear-like,  oral  yeil  tentacu- 
liform. 

FosTEBOBKAiroHJEA,  D'Orbigny. 

Type,  P.  maculata,  D'Orbigny.    Coast  of  Chili. 

Animal  shell-less;  oyal,  depressed,  coyered  by  a  mantle 
broader  than  the  foot ;  foot  oblong,  bilobed  behind ;  branchial 
plume  on  the  left  side,  projecting  posteriorly;  reproductiye 
orifice  in  front  of  giU,  excretory  behind;  proboscis  coyered  by 
a  broad  bilobed  ydil ;  no  dorsal  tentacles. 

Bttncina,  (Forbes)  Hancock. 

Type,  B.  Hancocki,  Forbes. 

Synonym,  ?  Pelta,  Quatr.  (not  Beck). 

Animal  minute,  slug-like,  with  a  distinct  mantle;  eyes 
seasile  on  the  front  part  of  tlie  mantle ;  no  tentacles ;  gills  3, 
slightly  plumose,  placed  with  the  yent  on  the  right  side,  at  the 
hinder  part  of  the  back,  beneath  the  mantle ;  gizzard  armed ; 
reproductiye  organs  on  the  right  side. 

DistribtUion  on  Confervce  near  high- water  mark,  Torbay. 

Neda,  H.  and  A.  Adams. 

Animal  shell-less ;  mouth  terminating  a  proboscis,  which  is 
long  and  thin;  oral  yeil  half-moon  shaped,  with  two  lateral 
recuryed  tentacles. 

Distribtaion,  1  species.    South  Europe. 

SirsABiA,  Griibe. 

Shell  small;  mantle  tuberculated,  extending  well  oyer  both 
head  and  foot ;  notched  in  front. 
Distribution,  1  species.    South  Europe. 

TJmbbelia,  Chemnitz.     Chinese-umbrella  shell. 

Type,  U.  umbellata,  PI.  XIV.,  Fig.  18. 

Synonym,  Acardo,  Lam.    Gastroplax,  Bl. 

SheU,  hmpethUke,  orbicular,  depressed,  marked  \>^  COiLt^CfiSQCA 

I 


321  MiifCAL  or  ntK  mollusc*. 

Ibice  of  growth ;  apex  Bnb-central,  oblique,  acarcdy  raised ; 
TT.nrgim  airrito ;  inD^r  surface  trith  s  oentral  coloured  aai 
Btriatod  disk,  siirroundod  by  a  oontinnoiiE  irrepilar  muscQlar 
impression.     It  hoii  s  minute  euiistral  nacleas. 

Animal  n-itb  a  very  large  tuboroulated  foot,  deeply  Botched 
in  front;  mouth  Bmali,  proboecidiform,  retractile  into  the  pedsl 
notch,  covered  by  a  emall-lobed  veil ;  dorani  tentacles  ear- 
shaped,  with  large  plicated  cavities  at  their  basea  ;  eyoa  small, 
aeasile  botreen  the  tentacles ;  mantle  not  exteinding  b«yoad  the 
eholl ;  i^ll  forming  a  series  of  plumes  beneath  the  shell  in  front 
and  OQ  the  right  side ;  roproductive  organ  in  front  of  the  dorsal 
tentacles;  excretory  orifice  posterior,  tubular. 

IHitrilnii\(m,S  epeciee.  Canaries,  Uediterraneen,  India,  Chins, 
Simdvich  Islands. 

fiutil,  4  q)ecies.    Oolite — ,    United  States,  Sicily,  Aeia. 

Tylodiha,  Eafinesquo. 

Typt,  T.  punctulata,  Baf.  (^  citiina,  Joannis).  3  spedw, 
Mediterranean,  Norway. 

Feitil,  1  species.    Tertiary. 

Shftl  limpet'like,  depressed,  apex  sub-central,  vith  a  Biitnits 
spiral  nucleus. 
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Fbyeria,  Ghrube. 

Excretory  orifice  on  the  side  of  the  foot  under  the  mantle, 
which  is  leathery  and  warty;  6  gills- entire  length  of  both 
sides. 

DUMhttHon,  1  species.    South  Sea,  East  Africa. 

Hypobkaitohlsa,  a.  Adams. 

Mantle  cutioular;  gills  limited  to  the  hinder  part  of  the 
body ;  excretory  orifices  at  the  side,  under  the  mantle. 
DisMhutiorif  1  species.    Japan. 

DiPHYLLiDiA,  Cuvier. 

Type^  D.  Brugmansii,  Cuvier. 

Synonym,  Pleurophyllidia,  Ghiaje.    Linguella,  Bl. 

Animal  oblong,  fleshy;  mantle  ample;  gills  limited  to  the 
hinder  two-thirds  of  the  body ;  head  with  minute  tentacles  and 
a  lobe-like  yeil ;  yent  at  the  right  side,  behind  the  reproductive 
orifices;  lingual  teeth  30.1.30. 

Distribution,  9  species.  Norway,  Britain  (i?.  lineata.  Otto), 
Mediterranean,  India. 

Section  B. — ^Ntjdibranchiata. 

Animal  destitute  of  a  shell  except  in  the  embryo  state; 
branchise  always  external,  on  the  back  or  sides  of  the  body. 
Sexes  united. 

The  Nudibranchiate  sea-slugs  are  found  on  all  coasts  where 
the  bottom  is  firm  or  rocky,  from  between  tide-marks  to  a 
depth  of  50  fathoms ;  a  few  species  are  pelagic,  crawling  on  the 
stems  and  fronds  of  floating  sea-weed.  They  have  been  found 
by  Middendorff,  in  the  Icy  Sea,  at  Sitka,  and  in  the  sea  of 
Ocbotek  ;  in  the  tropical  and  southern  seas  they  are  abundant. 
No  satisfactory  account,  however,  has  been  published  of  any 
except  the  European,  and  especially  the  British  species,  which 
form  the  subject  of  an  admirable  monograph  by  Messrs.  Alder 
and  Hancock,  in  the  publications  of  the  Bay  Society.  They 
require  to  be  watched  and  drawn  whilst  living  and  active,  since 
after  immersion  in  spirits  they  lose  both  their  form  and  colour. 
In  some  the  back  is  covered  with  a  cloaJc  or  mantle  (?),  which  con- 
tains calcareous  spicula  of  various  forms,  sometimes  so  abun- 
dant as  to  form  a  hard  shield-like  crust.*  The  dorsal  tentacles 
and  gills  pass  through  holes  in  the  cloak  somewhat  like  the 
"  key-hole"  in  Fissurella,     In  others  there  is  no  tcacA  ol  ^ 

•  AecortOBg  to  Mr.  Buxley,  the  "cloak  "  of  the  IXoilds  is  noi  ^«  «qcafienii«a\.  ^  ^^lai^ 
M/7«Sft^  bat  ** bat  noit  relation  to  the  epipodnon  " 
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mantle  whatever.  The  eyes  appear  as  minut©  black  dotf, 
immersed  in  tbo  skin,  beiimd  the  tentacles ;  tliey  era  veil 
organist  und  oonapicuous  in  the  youn^,  but  often  invisible  in 
the  adolt.  The  dorsal  tentacles  are  Iftminatcd,  like  the  antennn 
of  many  inaocta  (Fig.  H,  p.  17);  they  are  never  used  u 
organs  of  touch,  and  are  supplied  witb  nerves  from,  the  ol&ctory 
ganglia,  Tho  nervous  coatres  are  ofl«ii  coaapicuous  by  their 
bright  OTange  colour ;  they  aie  concentrated  above  the 
oesophagi  ;  throe  ptura  ore  larger  than  the  rest,  the  ctttbmid 
in  front,  the  irnnrAiai  boiind,  and  the  pedal  ganglia  at  the 
Bides.  The  cerehroid  eappKes  nerves  to  tie  tentacles,  rooutli, 
and  lips. 

The  olfactory  ganglia  are  seeaile  on  the  front  of  the  cerebroiil 
(in  Doris),  or  situated  at  the  base  of  tlio  tentacles  (in  .Mciit). 
The  optic  ganglia  Hxe  placed  on  tho  posterior  boitter  of  ti« 
eorebroid;  tho  auditory  capsules  are  seasile  on  Iho  c«tebroiJ, 
immodiately  behind  the  eyes,  they  contain  an  agglomeration  of 
minute  otolites,  which  are  continually  oscillating.*  The  bvonf  ' 
ganglia  are  below  the  ccsopbagus,  united  to  the  cerohroid  by  ' 
commiaaui'ea,  forming  a  ring ;  anterior  to  this  n  small  ring  » 
sometimes  formed  by  tho  union  of  the  fifth  pair  of  ncrvos.   ITw 
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uid  tha  atomtoh  ft  tdmple  mombianons  km  ;  vliilst  in  ^dU 
Una  lirer  u  disiiitegnted,  and  its  canala  bo  large  that  the 
procMM  of  digMtion  must  be  chiefly  carried  on  in  them,  and 
they  are  r^aided  as  ocecal  pnilongatione  of  t}ie  stomach ;  the 
ocBCft  extoid  into  a  eeriea  of  gill-like  piooeBsea,  unuiged  t^on 
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the  back  of  tha  animal,  which  also  contain  part  ot  the  whole  of 
the  tnie  liver;  the  gastrio  Tamificationa  vary  exceedingly  in 
ainODnt  of  complexity.  The  Doridida  are  disMnguished  by 
having  a  short  and  wide  lingnal  membrane  with  numerous 
similar  teeth ;  the  Ma^iAa  have  a  narrow  ribbon  with  a  single 
series  of  larger  teeth.  In  DendnmoUit  a  large  centra!  tooth  is 
flanked  by  a  fbw  small  denticulated  teeth.  (Alder  and  Hancock, 
PI.  n.,  Pig.  8.) 

The  only  Nudibtancb  witha  solid  upper  jaw,  is  ^girtu 
pwneUluctnt  (A.  and  H.,  R.  XVil.,  Fig.  10).  In  other  instances 
the  two  balras  ate  articulated  and  act  as  lateral  jaws.  In 
.^girut  the  mouth  is  also  Punished  with  membranous  fringes 
(A.  and  H  PI  XYn  Fig  U)  AnctUa  cruUUa  has  a  for 
midable  spinous  collar  (Fl  XVll ,  Pig  7} 


fig  140  a»  UonCh  of  j^gtmi  pttnetthtant 
i  Hon]' upper  numdiUi  dXMJitiL 
C|  FnhemUfi  coUw  of  Ajiaiia^ 
a,  mmUs ;  t,  llaUal  mg  ;  b,  teiatiai-f)U»  df  miDdiU*  ( i^  puMga  of  mooUu 

The  yascular  system  and  circulation  of  the  nudibranchiate 
mollnsca  is  incomplete.  In  Dorit  veins  can  be  traced  only  in 
the  liver  and  Bkin ;  the  greater  part  of  tibo  'b'^M^  fKn&.  'Cia 
arteriaf  escapes  info  the  rinceral  BintiB  and  inio  A  ^uiAnio^  <:& 


■  ift  A*  ^m.  ban  viaA  it  letaxnis  to  tha  aoriide  bj  two 
'   k'wilfcflotkMwccinalsfcd  throng^  Una  giU».    The 
""  K  ta  ^'\i^b  is  ttttttf^od  ft  jffni*1T 
$  bkwd  to  Iha  Imr;  Uw 
e  by  aiB«ri&  ibe  atlenM  wid  opon  into  * 
adi^  tt«  iu«fc  and  aopplying  fiie  giBi. 
Cttlrb9aa»UM4.aflniM.earcniifaB  OraugfaUw  gills.    Id 


•mebdK  «bIu4f  » Iha  I%piM«i  aad  in  Oe  oUwr  bmilies.  vheu 
fcyMnatlfcth—ati^—faiLujuL  TIm  wUer  on  Am  giUi 
h  i^g^i^Bj  ■ifcij  Mliw  n«  fiy  B  fdinkd  witb  a  tnup- 
HH laft.  aawtitet  Jag,  d— I fcy  «■  apwiiilnai,  ami awimairith 
a  Mwl  bmt-nA  ftiugid  «tt  silia,  &■  Ifae  Tovng  of  nx"t 
otfac  gMtnopoAk.  (TTiiMiiii  imI  TTiaMrtiw  rhJl  Trinn  1ir 
.ia.  Sal  ^M.  tHX] 


TuOKX  Tl. — I>aBiik&*    Saa-lmtna. 


1  a  ante  «  b 
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Suh-^emm.  OnddorU  (BL?}.  D.  IwkinftTlafai,  Jakost  Back 
elerated,  tobercnloM;  gflls  non-Tetrmctile;  oral  tentades  fused 
into  a  veil ;  buccal  maas  wifli  a  giBEaid-Iike  appondage;  lingual 
teeth  2  in  each  row.    (A.  and  H.) 

D.  scutigera  (FtZTtirmei),  D'Orlngny,  BocheQe ;  lias  the  mantle 
more  than  usually  strengthened  irith  calcareous  spicula. 

Distribuium,  100  speciee. 

The  Dorids  Tary  in  length  from  3  lines  to  more  than  3  inches; 
they  feed  on  zoophytes  and  sponges,  and  are  most  plentiful  on 
rocky  coasts,  near  low  water,  but  range  as  low  as  25  fiathoms. 
They  occur  in  all  seas,  from  Norway  to  the  Pacific. 

Heftabbakghxts,  a.  Adams. 

Mardle  without  a  longitudinal  ridge  on  the  back;  7  giUs 
arranged  in  a  semicircle ;  oral  tentacles  star-shaped. 

Hexab&akchits,  Ehrenberg. 

Same  as  last,  but  with  6  gills  arranged  in  a  cross  on  the  hinder 
part  of  the  body ;  oral  tentacles  notched. 

Ataqema,  Ghnbe. 

Mantle  with  longitudinal  ridge  on  the  back ;  tentacles  clayate, 
retractile ;  gills  very  small. 
DiitriJmtion,  1  species.    New  Zealand. 

AcnNocnroLus,  Ehrenberg. 

Aninml  ovate ;  back  naked ;  gills  very  plumose. 
Distrihuiiony  7  species.    East  Africa  and  South  Europe. 

Chromodoris. 

Animal  almost  quadrangular;   back  naked;   feathery  gills 
arranged  lineally. 
Dutrihutiony  1  species.    East  India. 

AsTERONOTUS,  Ehrenberg. 

Animal  oyate :  the  apertures  for  the  gills  and  tentacles  almost 
closed. 

Diitrxbuiion,  2  species.    East  Africa  and  South  Europe. 

Glossodoris,  Ehrenberg. 

Synonymy  Pterodoris,  Eb. 

Tentacles  retractile;  back  covered  with  unequal  cylindrical 
processes ;  a  thread-like  process  on  each  side  of  the  fore  part  of 
the  foot. 

DitiribuHon,  7  species.    East  India  and  "We^^l  lixacTvcA- 


KkJCCAt  ^  TMI  muc^ct. 


I.  ptgyg,  1%.  g. 

ifh^.  ofaBB  thi  bead  ud  fbot     8p«n 

Komj,  BrituD  [3  tpedee),  Uedi- 


K,  n.  XOL,  Kg.  X 


mnctile  iritlua  sbwtlit; 
giUi  finr,  ptnaate,  ajDUud  <ff 


(&.  uid  H.}    Liagnol  teeth  8.1.B, 
Low  iratat- 
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tentacular  prooeesee ;  giUs  with  2  or  more  lateral  appendages. 
(A.  and  H.) 

DigMhtUion,  Norway  (8  species),  Britain,  Bed  Sea.  Within 
tide-marks  and  in  deep  water  on  corallines.  The  spawn  is  strap- 
ahaped,  and  coiled  on  stones,  in  July  and  August.  F.  ocellata 
{PkcamophonUy  Biippell)  has  the  cephalic  tentacles  branched. 

Idaua,  Leuckart. 

Etymology y  Idaliaf  Yenus,  from  Mount  Idalium,  in  Cyprus. 

Synonyms,  Euplocamus,  Phil.  Feplidium  (Maderee),  Lowe. 

Example,  I.  aspersa,  PI.  XIII.,  Fig.  6.    Coralline  zone. 

Animal  broadly  oblong,  nearly  smooth,  tentacles  clayate  or 
linear,  with  filaments  at  their  base ;  head  slightly  lobed  at  the 
sides;  mantle  yery  small,  margined  with  filaments;  lingual 
teeth  2.0.2. 

DistribiUionf  14  species.  Norway,  Britain  (4  species),  Medi- 
terranean, Madeira,  Japan. 

Anoula,  LoY^n. 

Synonym,  Miranda,  A.  and  H. 

Type,  A.  cristata,  Alder. 

Animal  slender,  elongated;  mantle  entirely  adnate,  orna- 
mented with  simple  filaments;  tentacles  clayate,  laminated; 
with  filiform  appendages  at  their  base ;  labial  yeil  produced  on 
each  side. 

Distribution,  2  species.  Norway  and  Britain.   Length,  ^  inch. 

Ceratosoma  (Gray),  A.  Adams. 

Etymology,  ceratois,  homed,  soma,  body. 

Type^  C.  comigerum,  Ad. 

Animal  oblong,  narrow,  with  two  large  and  prominent  horn- 
like processes  on  the  posterior  part  of  the  back,  behind  the  gills; 
gills  5,  bipinnate ;  dorsal  tentacles  clayate,  laminated,  rising 
from  rounded  tubercles,  non-retractile ;  head  with  short  lateral 
processes;  foot  narrow. 

Distribution,  2  species.    Sooloo  Sea.     (A.  Adams.) 

Trevelyana,  Kelaart.     1868. 

Docly  without  a  cloak.  Two  dorsal  tentacles,  without  sheaths ; 
non-retractile.  Mouth  in  front  of  head,  without  tentacles- 
BranchisB  in  a  circular  disk  on  the  back,  non-ietnuc^Q. 

DiitiriMiom,  1  species  (T.  Oeylonica).    Ceylon. 
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Chimoba,  a.  and  H. 
BoJy  limaciform.  Cloak  neftrly  obmlete,  forming  a  Toil  with 
hnvnchod  appendages  otot  the  head,  and  a  papillated  ridge  <m 
tho  sides  of  the  back.  Donal  tenUdea  laminated,  i«ti«ctil(i 
within  sheaths ;  oral  tentacles  taborcular.  Branohin  plomMe, 
non-retractile.    Lingosl  teeth  26.0.26. 

rEUGELLi,  Grube. 

A'liiiial  ohlong  ;  tentacles  shoathless ;  head -veil  without  pro-     I 
coEECS;  ridge  along  the  middle  of  the  back,  and  two  lateral  ooes; 
6  fontheiy  gills  aiTang«d  in  a  circle. 

Diitribuiion,  1  species.    South  Europe, 

Othkodobib,  Sleenatrnp, 
Anima!  ohloDg ;  tentacles  sheathleas ;  gills,  irith  lateral  pro- 
cesses, dendritic-,  2  or  more  in  nnmbcr. 
Dietrihution,  1  species.    Japan. 

AcA>TUoDonis,  Gnibe. 
'\al   oblong' ;    tentacles   slieathless ;    retractile   within  » 
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ie  of  the  back ;  mouth  anned  with  homy  jaws ;  stomach 
liyer  compact. 

ibutionf  13  species.  Norway  and  Britain.  Under  stones 
water, — 25  fisithoms.  T,  ffombergii,  Cuvier,  found  on 
lop-banks,  attains  a  length  exceeding  6  inches. 

SOTLLJEA.,  L. 

,  S.  pelagica,  PI.  TOTT.,  Fig.  8. 
ologyy  scyllaea,  a  sea-nymph. 

taZ  elongated,  compressed  ;  foot  long,  narrow,  and  chan- 
adapted  for  clasping  sea-weed;  back  with  2  pairs  of 
ke  lateral  lobes,  bearing  small  tufted  branchiae  on  their 
irfaces ;  tentacles  dorsal,  slender,  with  lamellated  tips, 
le  into  long  sheaths ;  lingual  teeth  24.1.24,  denticulated ; 
armed  with  homy,  kmfe-like  plates;  orifices  on  the 
de. 
ibutton,  1  species.     Atlantic,  South  Britain,  Mediter- 

On  floating  sea- weed. 
i  (punctata).  Lesson,  New  Guinea ;  10  lines  long,  with 
ped  tentacles,  and  3  pairs  of  dorsal  lobes. 

Tethys,  L. 

oiogy^  tethys f  the  sea  (personified). 

nym.  Fimbria,  Bohadsch. 

,  T.  fimbriata,  L.,  PL  XHI.,  Fig.  9. 

lal  elliptical,  depressed ;  head  covered  by  a  broadly  ex- 

,  fringed  disk,  with  2  conical  tentacles,  retractile  into 

us  sheaths ;  gills  slightly  branched,  a  single  row  down 

ie  of  the  back ;  reproductive  orifices  behind  first  gills, 

right  side,  behind  second  gill ;  stomach  simple. 
ibutiont  1  species.     Mediterranean.     Attains  a  foot  in 

and  feeds  on  other  molluscs  and  crustaceans.     (Cuyier.) 

?  BORNELLA  (Gray),  A.  Adams. 

»  A.  Adamsii,  Gray.    Length,  4  inches. 

lal  elongated ;  dorsal  tentacles  retractile  into  branched 

;  head  with  stellate  processes ;  back  with  two  rows  of 

Leal,  branched,  gastric  processes,  to  which  small  dendritic 

9  attached  ;•  foot  very  narrow. 

ibution,  3  species.    Straits  of  Sunda,  on  floating  weed ; 

• 

•  Thi»  ob9erv»t'iou  deierrei  further  inquiry. 


FDoTO,  OkcB. 
mtm-ajmfk. 

xMte.  pi:  yiTT..  Fig.  n. 

r,  «kn^ted;   tentadtes  Imear.  ratractiU-iatn    , 
hwlhn :  Tvl  «iaall,  simple ;  gills  ovate,  mmi- 

otad,  in  mgte  aviee  down  each  dde  of  the  back :  liuguil 

Bicmlnuie  ahadiBr,  with  &boTB  100  rocmred,  denticalated  taath, 

in  aagle  eeries ;  foot  tety  narrow. 

The  stomacli  is  mcified.  and  the  lirn'  id  entirely  cODtained  b 

the  dorsal  prtxemea.  which  fall  ofT  Teodil}'  when  the  animal  ii 

Loiidled.  ani  uv  soon  renewd. 
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Animal  elongated,  smooth ;  head  covered  with  a  veil ;  tentaoles 
dayate,  laminated,  retractile  into  sheatlus;  gills  filamentose, 
arranged  along  the  sides  of  the  back,  on  the  wavy  margins  of 
the  mantle;  foot  narrow,  with  tentacnlar  processes  in  frcnt; 
stomach  ramified. 

Distribtxtiony  3  species.  Britain  and  Mediterranean.  On 
corallines. 

Family  Vm.— -aBSoLiDja, 

Animal  with  papillose  gills  (?),  arranged  along  the  sides  of  the 
back ;  tentacles  sheathless,  non-retractile ;  lingual  teeth  0.1.0 ; 
ramifications  of  the  stomach  and  liyer  extending  into  the  dorsal 
papillse ;  excretory  orifices  on  the  right  side ;  skin  smooth,  with* 
out  spicula ;  no  distinct  mantle. 

.^lOLis,  Cnyier. 

Synonyms,  Psiloceros,  Menke.  Eabranchos,  Forbes.  Ampho- 
xina,  Qnatref. 

Type,  ^.  papillosa,  L. 

Etymology,  JEolis,  daughter  of  JEjoIus. 

Animal  ovate ;  dorsal  tentacles  smooth,  oval,  slender ;  papillae 
simple,  cylindrical,  numerous,  depressed,  and  imbricated;  mouth 
with  a  homy  upper  jaw,  consisting  of  two  lateral  plates,  united 
above  by  a  ligament ;  foot  narrow ;  tongue  with  a  single  series 
of  curved,  pectinated  teeth ;  spawn  of  numerous  waved  coils. 

8ub-genera»  Flahettina,  Ouvier.  (Phyllodesmium,  Ehr.)  Body 
slender;  dorsal  tentacles  laminated,  buccal  long;  papillae 
clustered ;  spawn  multi-spiral.  Example,  E.  Goronata,  PI. 
Xm.,  Fig.  13  (also  Fig.  11,  p.  17). 

Cavolina,  Brug.  (Montagua,  Flem.),  0.  peregrina.  Body  lan- 
ceolate ;  tentacles  smooth  or  wrinkled ;  papillae  in  transverse, 
rather  distant  rows ;  spawn  of  1  or  2  coiLs. 

Facdina,  Grilbe.  Like  Flabellina,  but  with  the  foot  small, 
and  the  two  front  angular  portions  drawn  out  to  a  point. 

DUtrihution,  5  species.     Sitka,  North  Sea. 

Coryphdla,  Landsborough.  Like  Cavolina,  but  with  papillsD 
arranged  in  groups.    4  species. 

Tergipes,  Ouvier,  T.  lacmulata.  Body  linear;  tentacles 
smooth ;  papillas  in  a  single  row  on  each  side ;  spawn  kidney- 
shaped. 

Distrihution,  Norway,  Britain  (33  species).    United  States, 
Mediterranean,  South  Atlantic,  Pacific.  Found  amongst  rocks  at 
low  water ;  they  are  active  animals,  moving  thok  tenakax^^^tfstL- 
tinually,  and  exteadingand  contracting  theixf opVWsd;  Vlbjs^  v^fosi 


COc  K-i.^rii,  or  TBI  MOU.UCC&. 

r-arli^''*^'  corbce,  tBTcrta^  13Mf  &ed  chiefly  on  Bertuluriui 
zoivF^jtm.  sad  if  k^  &<lins  vill  denmr  each  other;  vheti 
irx^tCcd  Oier  <li«;:hajr^  a  Batkr  fluid  &om  their  papQlae,  vhich 
1^  TCI?  H^ie  bo  ftU  oO. 

GtACGTS,  Foreter. 

E!s»Blesy.  flw«u.  ■  Bra-d«ity. 

gyMMfM,  laiuDgenis,  BL    Pleoropos,  Baf. 

Unmpt',  G.  Atluticaa,  PL  XIU..  Fig.  14. 

^•iBKiJ  demoted,  eleiul«r;  foot  Iiusbt,  cluumeled ;  tentada 
i.  ooskol;  Java  honiT;  l««th  in  SDgle  ecriea,  arched  ud 
I>ectiii*t«d ;  gills  alender,  cyliiiditcal,  supported  on  3  pain  of 
lateral  lobes ;  tUaaach  giTing  off  Urge  cceca  to  the  tail  aai 
aide  lobcd ;  liver  contauied  in  the  papills ;  sexual  orifin 
b«ceath  BitX  dextKLl  papilla.  Tent  behind  second  papill*; 
apavn  in  a  doee  spiml  coiL 

Diitribaticn,  '  species.  Atlantic.  Pacific.  Found  on  flosliog 
»«it-weed;  deTOnra  small  sea-jelliM,  PorpUa  and  FeWl* 
(Bennet.) 

FioxA,  Alder  and  Hancock. 

ryjw,  F.  nobilis,  A.  and  H. 
Syrionym,  Oiihona.  A.  aod  H.  (not  Baird), 
Animal  elungnted ;  oral  and  dorsal  tenlacloa  linear;  mouth 
armed  with  homy  ;awa ;  gills  (?)  papillury,  olothing-  irrogiilarlr 
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Oaimjl,  Alder  and  Hanoook. 

Animal  aharply  angular  in  front ;  foot  broad ;  papiUte  simple 
and  sapported  on  cylindrical  bases ;  tentacles  small. 
DisirilnUion,  1  species.    North  Sea. 

FAYOBiinjs,  Grube. 

Animal  with  slender  cephalic  tentacles  knobbed  at  the 
extremity;  oral  tentacles  2 pair;  papillae  arranged  in  several 
obliqtie  rows. 

J)t$iributian,  1  species.    North  Sea. 

Galyina,  Alder  and  Hancock. 

Animal  with  papillaB  in  transrerse  rows ;  oral  tentacles  short 
and  tapering ;  rounded  in  front. 
DUMmtian,  2  species.    North  Sea. 

OuTHONiA,  Alder  and  Hancock. 

Animal  with  head  naked  and  expanded ;  papillae  clayate  and 
arranged  in  thick-set  rows. 
DUtrilmtion,  1  species.    North  Sea. 

FiLXJETJS,  Dekker. 

Foot  stunted ;  body  slender ;  tentacles  2 ;  mouth  on  a  loose 
fringe  of  skin  with  2  small  oral  feelers ;  papillae  in  2  long  rows 
down  the  back.    1  species. 

Pkootonotus,  a.  and  H. 

Type,  F.  mucroniferus,  PI.  XIII.,  Fig.  16.  Dublin,  shallow 
water. 

SynonymSf  Yenilia.  A.  and  H.    Zephrina,  Quatref. 

Animal  oblong,  depressed,  pointed  behind ;  dorsal  tentacles 
2,  linear,  simple,  with  eyes  at  their  base,  behind ;  oral  tentacles 
ahort;  head  covered  by  a^ small. semi-lunar  veil;  mouth  with 
homy  jaws ;  papillae  on.ridges  down  the  sides  of  the  back  and 
round  the  head  in  front ;  vent  dorsal. 

Distribution,  3  species.    North  Atlantic. 

Antiofa,  a.  ajid  H. 

Tf/pe,  A.  splendida,  A.  and  H. 
Synonym,  Janus,  Yerany. 

Animal  ovate-oblong,  pointed  behind ;  doTQalibTitMS^\Km!^<-' 
lated,  united  A^ /2i9  i&Ase  iE>7  an  arched  crest ;  1iea4  m^  ^  ^nsi^ 
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SfA\  and  two  UbiaJ  tentacles ;  papiUn  orate,  plaoed  along  &a 
lateral  lidgoa  of  tlio  back  and  contutnioas  abore  tbe  bead ;  1 
Control,  postoHoT,  acxoaloiifice  at  th«  ri^t  mde ;  liognal  t«A 


Cistriluiion,  3  specie?.    Britain,  Uediteiranefti). 

TTTTTurji,  LOT^O. 

T,/pr,  n,  bifida,  PI.  Xm.,  Fig.  17.    Norway,  Britain. 

Animal  elongated,  tentacles  folded  longitudinally;  papillB 
irumoroua,  arrongod  down  the  atdes  of  the  back  ;  sexual  oh£n 
below  right  tentacles;  rent  dorsal,  or  eub-latetal,  anterior. 

AiJ>EBU,  Allman. 

Etymology,  oamrA  aRcT  Joehua  Alder,  one  of  the  antlutn  </ 
the  "  Monograph  on  the  British  Nudibranchiat«  UoUosca." 

2'j()ie,  A.  moJestii,  PI.  XIII.,  Fig.  18.  3  spocios.  Normy, 
South  Iroliind,  and  South  Wales. 

minimal  oblong,  without  tentacles;  head  lobed  at  the  sidae; 
papillm  arranged  down  the  sides  of   the  back  ;    vent   doRil, 

?Stitigcr  (ornatua),  Ehrenberg;    Bed    Sea.      Yent    dorsBl, 
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Family  X.— Elysiadje. 

Animdl  ahell-less,  limaoiform,  with  no  distmct  mantle  or 
breathing-organ ;  respiration  performed  by  the  ciliated  surface 
of  the  body ;  mouth  armed  witli  a  single  series  of  lingual  teeth ; 
stomach  central,  yent  median,  sub-central;  hepatic  organs 
branched,  extending  the  length  of  the  body  and  opening  into 
the  sides  of  the  stomach;  sexes  united;  male  and  ovarian 
orifices  below  the  right  eye ;  female  orifice  in  the  middle  of  the 
rig^t  side ;  heart  with  an  auricle  behind,  and  traces  of  an  arterial 
and  yenous  system,  eyes  sessile  on  the  sides  of  the  head, 
tentacles  simple  or  obsolete.* 

Elysia,  Bisso. 

Tffpey  E.  yiridis,  PL  XTTT.,  Fig.  19. 

Synonym^  Actseon,  Oken. 

Animal  elliptical,  depressed^  with  wing-like  lateral  expan- 
sions; tentacles  simple,  with  sessile  eyes  behind  them;  foot 
narrow. 

DUtribution,  8  species.  Britain,  Mediterranean.  On  Zosi^ra 
and  sea- weed,  in  the  laminarian  zone.  Flaco-hranchus  (ocellatus, 
Bang.)  Hasselt,  Java ;  described  as  2  inches  long,  with  four 
small  tentacles;  the  lateral  expansions  much  developed  and 
meeting  behind,  the  upper  surface  longitudinally  plaited,  and 
forming,  when  the  side-lobes  are  rolled  together,  a  sort  of 
branchial  chamber. 

AcTEOKiA,  Quatrefages. 

Example^  A.  corrugata,  PL  Xm.,  Fig.  20.    British  Channel. 

Animal  minute,  leech-like ;  head  obtuse,  with  lateral  crests 
proceeding  from  two  short  conical  tentacles,  behind  which  are 
tho  eyes.    2  species. 

Cenia,  Alder  and  Hancock. 

Type,  0.  Cocksii,  PL  XHI.,  Fig.  21. 
Etymology,  cenia,  Falmouth. 
Synonym  P  Fucola  (rubra)  (Quoy). 

•  Order  Dermi-branehiatfL,  Qnatref.  {PieUi-6ranchiaia,  A.  and  H.)  M.  Quatre- 
fages erroneously  described  tlie  Elygiada  as  wanting  both  heart  and  blood-vessels,  like 
the  Aacidian  zoophytes ;  with  them  he  associated  the  family  jEolida,  which  he  described 
aa  having  a  heart  and  arteries,  but  no  veins,  their  offlce  being  performed  by  lacuns  of 
the  areolar  tiasue.  In  both  families  the  product  of  digestion  {chyle)  was  stipposed  to 
be  aerated  in  the  gastric  ramifications,  by  the  direct  influence  of  the  smroanding 
water.  To  this  group,  which  has  been  since  abandoned,  he  a^^Ued  th^  tasxA  PKUbcar 
terata  {jMebs,  a  vein,  eittera,  the  intestines). 

02 
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Aiiimnl  limaciform,  back  elevated,  head  elightlj  angtilated, 
bearing  two  Liucoi  dorsal  tentocleB,  with  ey«e  at  their  onler 
baaee  behind. 

LiMAFoimA,  Johnston. 

Type,  L.  nigra,  PI.  Xm..  Fig.  22. 

St/nanyms,  Chalidis,  Qu.  Pontolinuut,  Cr- 

Aiiimal  roinnto,  leech -like ;  head  truncated  in  front,  with 
arched  Interal  ridges  on  which  are  the  eyee ;  foot  linear. 

Distriliulitiit,  Norway,  England,  and  France,  between  lulf- 
tide  and  high-water,  feeding  on  Con/crva,  in  the  spring  uiJ 
GummiT ;  spawn  in  small  pear-shaped  masses,  each  with  bO- 
150  eggs;  fry  with  a  transparent  nautiloid  ahell,  cloaod  by ut 
operculum. 

BnoDOFE,  £olIiker,  1847. 

Example,  E.  Veranii. 

Afitmal  miuuto,  similar  to  Limaponliu  ?  worm-shaped,  nfts 
conTCX  aboYP,  flat  beneath ;  without  mantle,  gills,  or  tentaclra, 
Upon  nlgn',  Moasina. 

OEDEH  rv,— NUCLEOBEAKCnUTA.     Bi..' 
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foot  (pro-podium),  wMch  is  yery  distinct  in  NoHoa  (p.  235),  and 
in  ffarpa  and  Oliva;  but  is  only  marked  by  a  grooye  in 
Paiudina  and  Dolium  (Fig.  87).  The  terminal  fin  (or  tail  of 
Carinaria),  which  carries  the  opercnltun  of  Atlanta,  is  the 
eqniyalent  of  the  opercnligerons  lobe  {meta-poditm)  of  the  ordi« 
nary  gasteropods,  sach  as  Siromhus  (Fig.  76). 

'ShQ  abdomen,  or  yisceral  mass,  is  small,  whilst  the  anterior 
part  of  the  body  (or  cephalo-thoraxy  M.  Edwards)  is  enormously 
deyeloped.  The  proboscis  is  large  and  cylindrical,  and  the 
tongue  armed  with  recuryed  spines.  The  alimentary  canal  of 
Firola  is  bent  up  at  a  right  angle  posteriorly  on  the  dorsal  side  ; 
in  Atlanta  it  is  recurved,  and  ends  in  the  branchial  chamber. 
The  heart  is  proso-branchiate,  although  in  Firola  the  auricle  is 
rather  aboye  than  in  front  of  the  yentricle,  owing  to  the  small 
amount  of  the  dorsal  flexure. 

The  nucleobranchs,  and  especially  those  without  shells, 
"  afford  the  most  complete  ocular  demonstration  of  the  truth 
of  Milne  Edwards's  yiews  with  regard  to  the  nature  of  the  cir- 
culation in  tho  mollusca.  Their  transparency  allows  the  blood- 
corpuscles  to  be  seen  floating  in  the  general  cayity  of  the  body 
— between  the  yiscera  and  the  outer  integument — and  drifting 
backwards  to  the  heart ;  haying  reached  the  wall  of  the  auricle 
they  make  their  way  through  its  meshes  as  they  best  caji, 
sometimes  getting  entangled  therein,  if  the  force  of  the  heart 
has  become  feeble.  From  the  auricle  they  may  be  followed 
to  the  yentricle,  and  thence  to  the  aorta  and  pedal  artery, 
through  whose  open  ends  they  pour  into  the  tissues  of  the  head 
and  fin."    (Huxley.) 

Such  delicate  and  transparent  creatures  would  hardly  seem  to 
need  any  special  breathing-organ,  and,  in  fact,  it  is  present  or 
absent  in  species  of  the  same  genus,  and  eyen  in  specimens  of 
the  same  species.  Carinaria  has  folly-formod  braachise;  in 
Atlanta  they  are  sometimes  distinct,  and  wanting  in  others ;  in 
Firoloides  they  are  only  indicated  by  a  ciliated  sub-spiral  band. 
The  larysB  are  furnished  with  a  i^ell,  and  with  ciliated  vela. 
(Gegenbaur.) 

The  nucleobranchs  are  dioecious  ;  some  individuals  (of  Firola) 
have  a  leaf-like  appendage,  others  a  long  slender  egg-tube 
depending  from  the  oviduct,  and  regularly  annulated.*  The 
laryse  are  famished  with  a  shell  and  with  ciliated  vela,  (Gegen- 
baur.) 

The  nervous  system  is  remarkable  for  the  wide  separation  of 

•  W^canonlycaUtomiDdooaatherezimpIeof  a  NgmeiitaAQcguiVa^iba  iMeUu&ca^ 
ffey  tbspmaifcBB  ttylm  ci  Ttredo  Inpalmuktta, 


•iT.-^-'.  IL'?  '}:tcciil  gsn^iia  ira  sttnated  conaidnabl; in 
:  'L'.  :' I'lL^Ii'.'.  mil  the  ptdai  ganglia  ore  £ki  behind,  so 
'L-  ■jT.:sL'i'r-iP:i  '^'hich  '.mita  rhem  ii«  neorlj-  panUelvith 
c~i-iiairii.  rie  ''miciitif  ■jan-^ti  sue  St  the  pofitoioi 
.'1:::t\-  't'  'b:  vuily.  05  Ln  the  bivalTM.  The  eyes  ue  honr- 
'  -uai't-l,  iai  rniy  pet^Midr  orgsaiwd:  the  auditor 
■'wi  ar"  T-l^Lr-i  O'l'aiiid,  and  <mm«cted  with  the  cephalic 
.-::'i.  'h'.'V  "UKU  ■.'Qtain  a  ronml  otolitc,  which  someamei 
.:  --1  ;9c:iIjto.     ,3micT.) 

F.UIELY  I. — FaOLIDJE, 

,  .1.1  'iloc^-uul.    yiindr:!.'!*!.  crULjlnceat,  fimiihed  with  1 

riL  ic.  isd  I  tiiii-iia  U3>;ii  in  jwimminy ;  gill  exposed  on    ; 

■«  xti  r'..r  ^jtt    1  ^hu  back,  iir  iiovBreii  by  a  trrn-ll  hjnIiM 

M'  ■v.'n  Tiia.  \  .-iiL'uLir  lip  :  iiiiu7Jal  membiuii?  witb  far 

■t  ■■■!}i-     -.■tin-tl  TCyth  aaasverselj  elongated,  with  3 

y.-ii  -"^r-i :  luttrus  ;i  ^m  aach  sidu.  the  first  a 
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Cabin AXULf  Lamarck* 


Fir  !«.• 

EtymcHogy,  carii\a^  a  keel  (or  keeled  yeesel). 

Type,  0.  cymbium,  Desh.  s  0.  cristatos,  L.,  Fig.  141,  PL 
\,  Fig.  19. 

Shetl  hyaline,  symmetrical,  limpet-shaped,  with  a  posterior 
vob-spiral  apex  and  a  fimbriated  dorsal  keel  *  nndeiis  minute, 
dextrally  spiral. 

Animal  large,  translucent,  granulated;  head  thick,  cylin- 
drical; lingual  ribbon  triangular,  teeth  increasing  rapidly  in 
size,  from  the  front  backwards ;  tentacles  long  and  slender,  eyes 
near  thoir  base ;  ventral  fin  rounded,  broadly  attached,  with  a 
small  marginal  sucker ;  tail  large,  laterally  compressed ;  nucleus 
pedunculated,  covered  by  the  shell,  giOs  numerous,  pinnate, 
projecting  from  beneath  Uie  shell. 

Distrtbuiiony  8  species.  Mediterranean  and  warmer  parts  of 
tbo  Atlantic  and  Indian  Oceans.  They  feed  on  small  AcakpTux, 
and  probably  on  the  pteropoda ;  Mr.  Wilton  found  in  the 
stomach  of  a  Carinaria  two  fragments  of  quartz  rock,  weighing 
together  nearly  3  grains. 

jFossU,  1  species.    Miocene.    Turin. 

Oardiapoda,  D'Orbigny. 

Example,  0.  placenta,  PL  XTV.,  Fig.  20. 
Etymology y  cardia,  heart,  pous,  foot. 
Synonym,  Carinaroides,  Eyd.  and  Souleyet. 
Animal  like  Carinaria» 
Distribution,  6  species.    Atlantic. 

SheU  minute,  cartilaginous ;  peristome  expanded  and  bi-lobed 
in  front,  enveloping  the  spire  behind. 

Family  n. — ^Atlaktid-e. 
Animal  famished  with  a  well-developed  shell,  into  ^hick  it 
•  Fig.  lil.  p,pnbo§clM;  t,  tenUidM;  b,  bnuichte;  i,iheU;  f,lQKA.\  d>^&aA« 
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c&n  retiro ;  gills  contained  in  a  dorsal  nunOe  caTitj ;  lingul 
tooth  similar  to  Carinaria. 

Shell  symmetrical,  diecoidal,  Bometimes  dosed  by  an  opoT' 
culum. 

Atlasta,  LesDeoT. 

Type,  A.  Peronii,  PI.  XIV.,  Figs.  21-23. 

Si/nonym,  strira.  Each. 

S/iell  minute,  glaasy,  compressed  and  pTOminently  keeled; 
nucleus  deztrally  spiral ;  apertoro  uarrov,  deeply  notched  at 
tho  keet ;  operculum  OTat«,  pointed,  lamellar,  with  a  minute, 
apical,  dextrally  spiral  nucleus. 

Animal  3-lobed;  head  large,  sub-cylindzical ;  tantadM 
conical,  with  conspicuous  eyes  behind  them ;  ventnl  fin 
flattened,  fan-ehaped,  funiished  with  a  small  fringed  snckec; 
tail  pointed,  operouligoroos. 

Dislrihdion,  18  species.  Warmer  parts  of  the  AtlontiE, 
Canary  Islands. 

Suh-gejoii.  Oxygi/rui,  BenBon.  Synonyms,  Ladas,  Cantnins: 
Ilolico-phlogma,  D'Orbigny.  O.  Korandtenii,  PI.  XIII.,  Figs. 
24,  25.  Shell  milky,  narrowly  umbilicated  on  both  aides; 
nucleus  not  visible  ;  back  rounded,  keeled  only  near  the  aper- 
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FoiiU^  128  fifpedes.  Lower  Silurian— Oarb.  North  America, 
Europe,  Australia,  India.  The  name  Bueania  was  given  by 
Hall  to  the  species  with  exposed  whorls;  in  B.  expansos,  PL 
2LLV. ,  Fig.  28,  the  aperture  of  the  adnlt  shell  is  much  expanded* 
and  the  dorsal  slit  filled  up.    (Salter.) 

BeUerophina,  D'Orbigny  (not  Forbes),  is  founded  on  the 
NautUuB  mintUus,  Sby.  PL  XIY.,  Fig.  26,  a  small  globular 
BheU,  spirally  striated,  and  devoid  of  «eptei.  It  is  fbnnd  in  the 
gauU  of  England  and  France. 

Cybtolitbs,  Conrad. 

Type,  0.  omatus,  PL  XIY.,  Fig.  SO. 

Bfymology,  kurios,  curved.  Whoa,  stone. 

Bhell  thm,  symmetrical,  horn-shaped  or  disooidal,  with  whorls 
more  or  less  separate,  ke^ed,  and  sculptured. 

FosaU,  13  species.  Lower  Silurian— Garb.  North  America, 
Europe. 

?  JScculumphcdus  (Bucklandi),  Portlock,  PL  XTV.,  Fig.  31. 
Lower  Silurian,  Britain,  United  States.  Shell  thin,  curved,  or 
disooidal  with  few  widely  separate  whorls,  slightly  unsym- 
metrical,  keeled. 


Flg.1143.  Maebtrta  Logcau  (Salter),  L.  Sihtrian,  Canada. 

PMaolttbea,  Lesueur. 

Named  after  William  Madure,  the  first  American  geologist. 

Shell  disooidal,  few-whorled,  longitudinally  grooved  at  the 
back,  and  slightly  rugose  with  lines  of  growth ;  doxtral  side 
convex,  deeply  and  narrowly  perforated ;  left  side  flat,  exposing 
the  inner  whorls ;  operculum  sinistrally  sub-spiral,  solid  with 
two  internal  projections  {t  t),  one  of  them  beneath  the  nucleus, 
very  thick  and  rugose. 

Fossil,  6  species.  Lower  Silurian.  North  America;  Scotland 
(Ayrshire,  M'Coy). 

This  singular  shell  aboimds  in  the  **  Chazy  "  limestone  of 
the  United  States  and  Canada;   sections  of  it  may  be  seen 
even  in  the  pavement  of  New  York;  but  specimens  are  very 
difiOcult  to  obtain.    We  are  indebted  to  Bix  ^.  "Si.  I^^gow 
of  the  Qeological  Survey,  Canada,  for   ^e   oip^i^noxo^  ^ 

q3 


:i46  itiyru.  or  las  mu.vKk. 

pxrkinmiEg  a  Urge  mies  of  siliciSed  specimens,  and  of  figntiog 
A  porf<?ct  sbcU.  vith  ita  opercoluin  tn  *ifa.  It  lua  mors  dw 
a^ppct  of  a  bivalvo,  fuch  as  Sfqitietiia  LontdaJii  (PL  XVllL. 
Kj^'.  1:2)  ihan  of  u  spiral  uniralve,  but  has  no  hinge.  Man;  of 
the  f'popimons  are  overgrown  with  a  zoophyte,  genenlly  on  Uw 
oonrex  J-ido  only,  rarely  on  both  Bides, 

The  Maclurea  has  been  described  as  tinutrai  ;  but  its  oper- 
culum is  that  of  a  dextiul  shell ;  so  that  the  spire  must  be 
r<.';;arde(l  as  deeply  sunk  and  the  ombilicos  expanded,  as  in 
c.'Tt.iin  !<pecics  of  planorhit;  unless  it  is  a  case  conrenelj 
parallel  to  Athnfa,  in  which  both  shell  and  opercolnm  han 
dextrnl  nuclei.  The  affinities  of  ^fa(lurta  can  only  be  deter- 
mined by  careful  examination  and  compariEon  with  allied,  but 
le^!>  abnormal  fnnns,  associated  with  it  in  the  oldest  fbssilifeTOiu 
rocli^:  its  rolntion  to  fuomjiAaf im  (p.  267)  is  DOt  eapported  tiT 
the  evidence  of  Sir  W.  Logan's  specimens. 


CLASS  ni.— PTEBOPODA. 
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In  stracture,  the  Fteropoda  are  most  nearly  related  to  the 
marine  nniyalves,  but  mnch  inferior  to  them.  Their  neryona 
ganglia  are  concentrated  into  a  mass  hehw  the  OBSophagos ;  they 
have  auditory  yedcles,  containing  otolites ;  and  are  sensible  of 
Light  and  heat,  and  probably  of  odonrs,  althongh  at  most  they 
possess  yery  imperfect  eyes  and  tentacles.  The  true  foot  is 
small  or  obsolete ;  in  cleodora  it  is  combined  with  the  fins,  but 
in  Clio  it  is  sufficiently  distinct,  and  consists  of  two  elements ; 
in  SpiriaJU  the  posterior  portion  of  the  foot  supports  an  oper- 
culum. The  fins  are  deyeloped  from  the  sides  of  the  moutli  or 
neck,  and  are  the  equiyalents  of  the  side-lappets  {iqnpodia)  of 
the  sea-snails.  The  mouth  of  Fneumodermon  is  fuxrushed  with 
two  tentacles  supporting  miniature  suckers ;  these  organs  haye 
been  compared  with  the  dorsal  arms  of  the  cuttle-fishes,  but  it 
is  doubtfiil  whether  their  nature  is  the  same.*  A  more  certain 
point  of  resemblance  is  the  yentral  flexure  of  the  alimentary 
oanal,  which  terminates  on  the  under  sur&u^e,  near  the  right 
side  of  the  neck.  The  pteropods  haye  a  muscular  gizzard,  armed 
with  gastric  teeth ;  a  liyer ;  a  pyloric  coecum ;  and  a  contractile 
renal  organ  opening  into  l^e  cayity  of  the  mantle.  The  heart 
consists  of  an  auricle  and  a  yentricle,  and  is  essentially  opistho^ 
hranchicUe,  although  sometimos  sifiected  by  the  general  flexure 
of  the  body.  The  yenous  system  is  extremely  incomplete.  The 
respiratory  organ,  which  is  Httle  more  than  a  ciliated  surface,  is 
nther  situated  at  the  extremity  of  the  body  and  unprotected  by 
%  mantle,  or  included  in  a  branchial  chamber  with  an  opening 
in  front.  The  shell,  when  present,  is  symmetrical,  glassy,  and 
translucent,  consisting  of  a  dorsal  and  a  yentral  plate  united, 
prith  an  anterior  opening  for  the  head,  lateral  sHts  for  long  fili- 
form processes  of  the  mantle,  and  terminated  behind  in  one  or 
three  points ;  in  other  cases  it  is  conical,  or  spirally  coiled  or 
closed  by  a  spiral  operculum.  The  sexes  are  united,  and  the 
orifices  situated  on  the  right  side  of  the  neck.  According  to 
Vogt,  the  embryo  Pteropod  has  deciduous  vela,  like  the  sea- 
snails,  before  the  proper  locomotiye  organs  are  deyeloped. 
Puxloy.) 

From  this  it  would  appear  that  while  the  Pteropoda  present 
some  analogical  resemblances  to  the  Cephalopoda,  and  perma- 
lently  represent  the  larval  stage  of  the  sea-snails,  they  are 
leyeloped  on  a  t3rpe  sufficiently  peculiar  to  entitle  them  to  rank 

■  Tlie  flgnres  of  Eydonx  and  Souleyet  represent  them  as  being  foppUed  with  nenrei 
Irtm  Che  eepKoHc ganglia:  vthenaB  the  arms  of  the  cnttle-flsh,  and  all  ottMs  \M^  ^ 
Dodiicttkni  of  the  f oot  in  tfa«  moau$ca,  derire  their  n«rr«i  tfOBk  iQikft  ptifl^  ^fxniku 


34S  uixrAL  or  thb  koixuka. 

&a  a  djatinct  group  ;  not  imdeed  of  eqTial  tkIob  irith  the  Qada^ 

poda,  but  with  one  of  its  orden. 

This  group,  the  lowest  of  tha  uniTolve  or  encephAlmu  oiden, 
makes  no  approach  towards  tho  bivalves  or  acepliala.  ForakiU 
and  Lamarck  indeed  compared  ffyalaa  -with  Terebratula ;  but 
tliey  mode  the  Teatral  plate  of  one  answer  to  the  dorBsI  T>lTe  of 
Iho  other,  and  tho  anterior  cephalic  orifice  of  t^e  ptcropoddu 
shell  correspond  with  the  potterior,  bysnJ,  fbnunen  of  & 
biralTo  I 

Section  A-^Theooboiuta,  BL* 

Animal  furnished  with  an  external  shell;  head  indistinct; 
foot  and  tentacloB  mdimentary,  combined  with  tho  fins ;  i 
situated  in  a  cavity  formed  by  the  union  of  the  looon 
organs ;  respiratory  organ  contained  within  a  mantle  cavity. 
•piTJTT.T  I. — HTALpnxs. 

Shrll  straight  or  cuired,  globular  or  needle-shaped,  wja- 
metrical. 

Animal  with  two  largo  fins,  attached  by  a  columellar  mnscla 
passing  from  the  apex  of  the  shell  to  the  biise  of  the  fins;  body 
enclosed  in  a  mantle ;  gill  represents  by  a  transrorsoly  plaited 
ind  ciliiitcd  Burfiice,  within  tiio  mantle  cavity,  on  the  vratr<il 
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Cleodoba,  Peron  and  Lesueur. 

SynonytM,  Clio,  L.  (part)  not  Miiller.    Balajititun,LeaoliMS. 

Tffpe,  0.  pyramidata,  H.  XTV.,  Fig.  33. 

8?ieU  pyramidal,  three-sided,  striated  transyersely ;  yentral 
■ide  flat,  dorsal  keeled ;  aperture  siinple,  triangular,  with  the 
angles  produced ;  apex  acute. 

Animal  with  rudimentary  eyes ;  tentacles  obsolete ;  mantle- 
margin  with  a  siphonal  (?)  process ;  fins  ample,  united  yentrally 
by  a  rounded  lobe ;  lingual  teeth  1.1.1.  The  transverse  bars  of 
the  gills,  the  heart,  and  other  organs  are  visible  through  the 
peUncid  shell.  In  C,  curvata  and  pdlucida  {PUuroptis,  Each.) 
the  mantle  is  formshed  with  two  long  filaments  on  each  side. 

DUirtbution,  12  species.  Atlantic,  Mediterranean,  Indian 
Ocean,  Pacific,  Cape  Horn. 

FouUy  4  species.  Miocene — •  Britain.  ((7.  infundibtdwrn, 
Crag.) 

Sub^genus,  Creseis,  Bang.  (Styliola,  Lesuexir.)  C.  aciculata, 
PL  XTV.,  Fig.  34.  Slender,  conical,  pointed,  straight,  or  curved. 
Fins  rather  narrow,  truncate,  with  small  tentacles  projecting 
from  their  dorsal  edges,  and  rudiments  of  the  rMaopodiimi  on 
fhfiir  surface ;  mantle-margin  with  a  spiral  process  on  the  left 
aide.  M.  Bcmg  states  that  he  has  seen  these  pteropods  clustering 
round  floating  seaweed. 

DieirilnUum,  6  species  (like  Cleodora), 

CuviEKiA,  Bang.* 

Dedicated  to  Baron  Cuvier. 

Type,  C.  columnella,  Bang,  PI.  XTV".,  Fig.  35. 

Shell  cylindrical,  transparent ;  aperture  simple,  transversely 
ovate ;  apex  acute  in  the  young,  afterwards  partitioned  off,  and 
usually  deciduous. 

Animal  with  simple  narrow  fins,  united  ventrally  by  two  small 
lobes ;  lingual  teeth  1.1.1. 

Dietrihution,  4  species.    Atlantic,  India,  Australia. 

Fo99ilt  1  species.    (C.  astesana,  Bang.)    Pliocene,  Turin. 

Sub^genuB.  Vaginella,  Daud.  V.  depressa,  PI.  XIV.,  Fig.  36. 
8hd2  oblong,  with  a  pointed  apex ;  aperture  contracted,  trana- 
verso.    Foml,  4  species.    Miocene.    Bordeaux,  Turin. 

Theoa,  Morris.    1845. 
Tffpe,  T.  lanceolata. 

•  Under  tba  name  of  '*  tiiptire,*'  W£,  Qooy  and  Gumii^  deMO^SbM^  >!^^  \sftQE^M\ 
of  m  jiercpid,  ^ace  ascerUuned  to  liare  been  a  Otowno. 


Synont/rn».  Creseid,  ToTbea.*    Fagnmcaliu,  Bait. 
^/icf;  atr.Light.  conical,  tapering  to  «  poist,  back  flatteiMd, 
aperture  crigooa!.    Lcngtii,  1-8  inchea. 
i\'»iil.  10  ^eciee.    Pakeosotc    North  Amfliicft,  Britain,  N«v 

South  Wiles.     ?  Permian. 

PTEaOTHSCU,  Salter. 

T'lpr,  p.  CroDisTetsa.  Portlock.    3  spedea,  Lower  Silurian ; 
Ireiaiid.  Wall's,  CaniuLi. 

:$.'i,il  bi-lobod,  tninsveTsely  oral,  withadorBil  teal  ^mijwiting 
sliijiitly  tic  each  ond ;  veatial  plate  small  triaogolar. 
?  CovTjLAUA,  Idler. 
i'(ynio!ii|7y.  ;o)ittZuj,  a  little  o 
ryp<.  C,  quaiiriaulcata,  Fig.  1*4. 
Shell  foor-Eided.  straight,  and  tapering,  the  anglxa 
I  groored,  sides  stdabed  transrereelj,  apex  partitiooad 

.— Carb,  North  Americft, 
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FL  XrV. ,  Fig. ,  38.    Animal  globular,  with  two  simple  oyal  fins. 
DUtrQnUum,  1  species.    Off  NewfoiindlaDd 

Gymbulia,  Peron  and  Lesaeor* 

Shffnclogyj  diminutiye  of  cymbal  a  boat. 

Type,  0.  proboscidea,  PI.  XIY.,  Eig.  39  (after  Adams). 

8hdl  cartilaginous,  slipper-shaped,  pointed  in  front,  trun- 
cated posteriorly ;  aperture  elongated,  ventral.  ^ 

Animal  with  large  rounded  fins  connected  yentrally  by  an 
elongated  lobe ;  mouth  famished  with  minute  tentacles;  lingual 
teeth  1.1.1 ;  stomach  muscular,  armed  with  two  sharp  plates. 

Distribution,  3  species.  Atlantic,  Mediterranean,  Indian 
Ocean. 

TiEDEiCAKmA,  Chiaje. 

Type,  T.  Neapolitana,  PI.  XTV.,  Pig.  40. 

Named  after  Pr.  Tiedemann. 

Animal  naked,  transparent,  fins  united,  forming  a  large 
rounded  disk;  mouth  central;  tentacles  elongated,  connate; 
eye-tubercles  minute.    Larva  shell-bearing. 

Distribution^  3  species.    Mediterranean,  Australia. 

Family  II.— LiMAomiDJE. 

Shell  minute,  spiral,  sometimes  operculate. 

Animal  with  fins  attached  to  the  sides  of  the  mouth,  and 
united  yentrally  by  an  operculigerous  lobe ;  mantle-cayity 
opening  dorsally ;  excretory  orifices  on  the  right  side. 

The  shells  of  the  true  limacinidce  are  sinistral,  by  which  they 
may  be  known  from  the  fry  of  Atlanta,  Carinaria,  and  most 
other  Oasteropods. 

LiMACiKA,  Ouyier 

Etymology^  limacina,  snail-Hke. 

Synonym,  Spiratella,  Bl. 

Example,  L.  antarctica  (drawn  by  Dr.  Joseph  Hooker), 
Fl.  XTV.,  Fig.  41. 

BTiell  sub-globose,  sinistrally  spiral,  umbilicated;  whorls 
transversely  striated ;  umbilicus  margined ;  no  operculum. 

Animai  with  expanded  fins,  notched  on  their  ventral  margins ; 
operculxmi  lobe  divided ;  lingual  teeth  1.1.1. 

Distribution,  2  species.  Arctic  and  Antarctic  Seas;  gtc* 
garious. 

Spibiaus,  Eydouz  and  Souleyet. 
JBmm^,  B,  hmimcidea,  H.  XIY.,  Eig.  4^.  \^ 


I.  X.'^cTrmiEne.  ?!iaiiiag.     Qeluxnundes,  D'Oibigcjv 

■.v.r,",  i-^uizv.  -amstrxil^  roiru.  ^'aoe  cr  tmretcd, 

r-;.,   TT-ii  i  :'.-!iir^  mKcoiir  war. 

r:;:i  -.•.iiT''Tr  -aaipu;  ina.  Taiued  by  i  *m^e,  tncf- 

.^  ifT'.".'.-*.     'rneniiuiil  sad  Norway  to  C»pe 


,  .mpi'n'i'nEi'.   UTn^Ie-kwI^ :  siideDt 


pisbopoda«  8m 

Seotion  B.— Gyhnosoillta,  B1. 

Animal  raked,  without  mantle  or  shell;  head  distixiot;  fins 
attached  to  the  ddes  of  the  neck;  gill  indistinct. 

Fahilt  m.— Oludje. 

Body  fdsifonn ;  head  with  tentacles  often  supporting  suckers ; 
foot  small,  but  distinct,  consisting  of  a  cental  and  posterior 
lobe ;  heart  opUtho-branckiate ;  excretory  orifices  distant,  on  the 
light  side;  lingual  teeth  (in  Clio)  12.1.12,  central  wide,  denti- 
culated, undni  strongly  hooked  and  recurved. 

Clio  (L.),*  Miiller. 

Etymology,  Clio,  a  sea-nymph. 

Synonym,  Olione,  Pallas. 

Type,  C.  borealis,  PI.  XIY.,  Fig.  45.    (0.  caudata,  L.,  part.) 

Head  with  2  eye  tuborclos  and  2  simple  tentaci^;  mouth 
with  lateral  lobes,  each  supporting  3  conical  retractile  processes, 
furnished  with  numerous  microscopic  suckers ;  fins  oyate ;  foot 
lobed.  In  swimming,  the  Clio  brings  the  ends  of  its  fins  almost 
in  contact,  first  aboyo  and  then  below.     (Scoresby.) 

Distrihtaion,  4  species.  Arctic  and  Antarctic  Seas,  Norway, 
India. 

Bub-genus  ?  Cliodita  (fusiformis),  Quoy  and  Gaimard.  Head 
supported  on  a  narrow  neck ;  tentacles  indistinct.  4  species. 
Cape,  Amboyna. 

Pneumodeemon',  Cuvier. 

Etymology,  Pneumon,  lung  (or  gill),  derma,  skin. 

Type,  P.  yiolaceimi,  PI.  XIV.,  Fig.  47. 

Body  fosaiorm ;  head  furnished  with  ocular  tentacles;  lingual 
teeth  4.0.4;  mouth  covered  by  a  large  hood  supporting  two 
small,  simple,  and  two  large  acetabuliferous  tentacles,  suckers 
numerous,  pedicillate,  neck  rather  contracted;  fins  rounded; 
foot  oval,  with  a  pointed  posterior  lobe;  excretory  orifice 
situated  near  the  posterior  extremity  of  the  body,  which  has 
small  branchial  processes,  and  a  minute  rudimentary  shell 

•  TbiB  name  was  employed  by  LimiKus  for  all  the  Pteropoaa  then  known;  his 
definition  ia  moat  snited  to  the  **  northern  olio,**  probably  the  only  spedea  with  which 
be  waa  personally  acquainted.  The  first  species  ennmerated  in  the  Syst.  Nat  ia 
C.  eaudatOf  and  reference  ia  made  to  an  indeterminable  flgore  in  Brown's  Jamaica, 
and  to  Xarten'a  account  of  the  Spitzbergen  moUoac  (C.  borealit).  In  casea  like  thia 
tiie  rola  la  to  ftdopt  the  pnotice  of  the  next  auoceeding  natntUi^  n^  ^rAsa*  ^^ 
ttiiiKs  Qtfh^gMtff  men  exactfy. 


u?  SfongM 

XTT..  Kg.  M.     Gin  (P)  _ 

oftitebodr;  tentKlHMA«ia*iittttlK8«Bai)kn.iK*f- 

imtion,  9  ^cdfl*.    SooA  AOwtie  (Fit  of  Aj—bJ^ww  >>i 

rPKAorye/M.  Eacbsckilb,  T.  DsBnln,  FL  XIT.,  Kg.  tt. 

^itnul  without  MatalnKlHi 

fbmi :  ttoai  of  &a  heal  ■ 


mdadwiSiKairds  arailk,nl 


tro  ot&en  rannd  tltA  bodf. 

?  FXL&su,  Qa0f  and  QaniMid. 

Elymotogjf.  FtlagM,  tha  dMp  MB  (not 
Lm.). 

Type.  F.  rnlba,  PL  XIT.,  Kg.  49. 

eontncted;  fins  bemU,  ftn^atv^od. 

CmonocxA,  D'Orbigny. 

Eiifit-^iv-rTj,  ffiirraiifcfcr,  a  Nereid. 


The  TalTBB  of  the  Braehicrpoda  aie  respeoiiTel;  donal  ind 
Tentrol ;  the  ventral  valve  is  nanally  largeat,  and  haa  a  pro- 
minent beak,  by  which  it  is  attached,  or  through  which  the 
orgsn  of  adhesion  passes.  It  is  Bometunea  perforated,  as  in  the 
Terebratnlidte.  The  doiBol,  or  Bmaller  vi^ve,  is  always  tna 
and  imperforate.  The  valves  are  artioolated  by  two  onrved 
teeth,  develc^ned  from  the  margin  of  tiie  ventral  valve,  and 
raceived  by  sockets  in  the  other ;  this  hinge  is  so  complete  that 
Uie  valves  cannot  be  separated  without  iz^nry.*  A  few  genera 
have  no  hinge ;  in  Onmia  and  Ditdna  the  lower  valve  is  flat, 
the  upper  like  a  limpet;  the  valves  of  Lingula  an  nearly 
equal,  and  have  been  compared  to  a  duok'a  bill.    (Fetiver.} 


Fig.  tli.  HmcDlii  tjtiem  of  TtrAnttda.^ 
a  a,  AiUDCtOT'muKla ;  r,  cudljul-iDiiicLei  i  x,  Bccenory  cardiaalB ;  p,  T«ntrel 
pedlc]e-miiKl«;  p*,  doiMl  p«dM»-miiMlM ;  c,  c*iatil>r-iaiiscl«g i  s,  mouth;  t.tcdI: 
t,  loap ;  (,  dsDial  wckM. 

This  and  Bereial  other  points  of  difference  seem  to  show  the 
propriety  of  adopting  the  proposal  made  by  Deebayes  in  1836 
of  dividing  the  firachiopods  into  two  great  gronpa,  the  one 
having  articulated,  the  other  non-artioiilated  valves.  In  the 
Gnrt,  moreover,  the  valves  ore  opened  by  musclee  acting  on  the 
cardinal  process  of  the  dorsal  valyo,  while  in  the  latter  the  valves 
tre  opened  by  the  pressure  of  the  fluid  in  tbe  perivisceral  cavity. 
Diia  difference  is  accompanied  by  a  striking  variation  .in  the 
bt  uin*  irllh  lhc«  In  Mr.  SaTidton'i  IntaDdacUcin,  ind  (a  tha  BriUlb  HoHiun 
MiloKoa.    Tbej  tit  fmn  origictl  itDdlu  by  Uu  nalimr,  ddIob  oUunriM  itiMd. 

■  Hi*  iBgttt  noait  lirtiraMa  cumol  bs  opaned  men  Ihta  ^  cf  u  inch,  aswil 
If  MfitflBg  ient. 
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arningeiaeiit  of  the  muscles.  The  articolBted  group  poMHcan 
nnnl  Lipcrtiirc ;  tho  imarticulated  none.  (Hancock.)* 

The  valves  are  both  opened  and  closed  b;  moBclea ;  tLot* 
vhiv'h  open  the  shell  [rardinala)  originate  on  each  side  0» 
cenlro  of  the  vential  valve,  and  converga  tmnrds  the  hinge- 
*  nargiiL  of  the  dve  valTC,  behind  the  dental  sockets,  irLm 
there  is  usually  a  prominent  cardinal  pnctu.  The  teeth  fom 
tli'>  /ukrum  on  which  the  dorsal  valve  turns.  The  odrfuduf 
muscles  are  four  in  number,  and  quite  distinct  in  Crania  ud 
Pii-'ina ;  in  Liiijiilu  thi'  posterior  pair  ore  combined,  and  in 
'I'-rfhraluta  the  four  muscles  are  separate  at  their  dontl 
terminations,  but  unit<>d  at  their  insertion  in  the  ccntn  of  Qie 
lorjwr  valve.  The  pediele  is  fixed  by  a  pair  of  muscles  (eadi 
doubly -attached)  to  the  dorsal  hinge-plate,  and  by  another 
pair  to  the  ventral  valve,  outside  the  cardinal  muscles. t 

In  the  TcrehratulidLO  and  the  other  Brachiopods  having 
nrticulj.teil  valves  the  mnscolar  system  consists  of  S  pairs  of 
muscles  which  act  directly  on  the  valves,  and  of  3  pairs  vhich 
connect  Iha  shell,  and  ailjust  it  with  respect  to  ihe  pcdnncl*. 
Ill  ihe  uiiarticulated  Brachiopods,  such  as  Lingula,  ths 
■e  eomplicated  than  in  the  former  group ;   three 
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KAmeeinoM. 

Cent  pratraoton. 
Extr.         „ 
Post,  ntncton. 
Cipnilar. 


KamM  propoMd. 
Unarticiilated  toaohiopodi. 

Cent,  adjoston. ) 
Eztr*        ft       1 

Port.  n 

PedancQlar. 
Ant  parietalf. 
Port  parietalfl. 


Homdogoas  mmdM  in 
articulated  tffachiopoda 

Vent  adjoaton. 

Doflul      „ 
Pedononlar. 


The  musoles  are  remarkably  gllBiening  and  tex^dinotis,  except 
•t  their  expanded  ends,  which  are  soft  and  fleshy.  They  are, 
with  few  exceptions,  non-striated.  In  the  posterior  adductors 
of  Waldheimia  transverse  striations  are  well  displayed.  Their 
impressions  are  often  deep,  and  always  characteristic ;  but  difi&- 
colt  of  interpretation  from  their  complexity,  their  change  ol 
position,  and  the  occasional  suppression  of  some  and  combina- 
tion of  others.  *  There  may  be  considerable  changes  in  arrange- 
ment of  muscles  without  any  important  change  in  the  internal 
strocture.  Thus  in  Waldheimia  cranium  there  are  six  muscular 
impressions  in  the  dorsal  yalye ;  in  W,  australis  there  are  only 
four,  the  other  two  muscles  being  attached  to  the  hinge-plate, 
not  to  the  yalye.  The  yalye  and  hinge-plate  are  neyer  found 
together,  and  it  is,  therefore,  probable  that  in  the  fossil  species, 
the  shells  of  which  are  found  without  hinge-plates,  the  muscles 
may  haye  been  arranged  as  in  TT.  cranium. 

On  separating  the  yalyes  of  a  recent  TerehrattUaf  the  diges- 
ttye  organs  and  muscles  are  seen  to  occupy  only  a  very  small 
space  near  the  beak  of  the  shell,  partitioned  off  from  the  general 
cayity  by  a  strong  membrane,  in  the  centre  of  which  is  placed 
the  animal's  mouth.  The  large  cayity  is  occupied  by  the 
fringed  arms,  which  haye  been  already  alluded  to  (p.  5)  as 
the  characteristic  organs  of  the  class.  Their  nature  will  be 
better  understood  by  comparing  them  with  the  lips  and  labial 
tentacles  of  the  ordinary  biyalyes  (pp.  18, 21,  and  Fig.  208,  p^p) ; 
they  are,  in  fact,  lateral  prolongations  of  the  lips  supported 
on  muscular  stalks,  and  are  so  long  as  to  require  being  folded 
or  coiled  up.  In  Rhynchondla  and  Lingula  the  arms  are  spiral 
and  separate ;  in  TerebrattUa  and  Discina  they  are  only  spiral 
at  the  tips,  and  are  united  together  by  a  membrane,  so  as  to 
form  a  lobed  disk.  It  has  been  conjectured  that  the  Hying 
animals  haye  the  power  of  protruding  their  arms  in  search  of 
food ;  but  this  supposition  is  imlikely,  since  in  many  genera 
they  are  supported  by  a  brittle  skeleton  of  shell,  while  the 

•  Profeaaor  King  haa  ahown  that  the  compoand  nature  of  a  omcolar  Impression  U 
eftan  Indicated  by  the  mode  in  irhich  tlie  TaicQlar  martAny  icqc««\  tcm^  Vj* >a^ 
Fiffk  17^  181) 
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food  is  obtained  by  moans  of  curronts  craated  by  aSt, 
Lingvla  may  hava  the  power  of  slightly  extending  tlio  ansL 
Hio  intonud  skeleton  consists  of  two  spiral  processes  in  Am 
BptTifcridm  (Fig.  168),  whilst  in  Tmhratuia  and  ThteHiian  it 
takoa  the  form  of  u  loop,  which  supports  the  brachial  nunt- 
l>raiie,  but  does  not  Btrictlj  follow  tho  coarse  of  the  arme.  Xa 
modo  in  which  tho  arms  are  folded  is  highly  chtuuclerislic  d 
the  genera  of  Brachiopoda;  the  extent  to  wiich  they  are  snp-  ' 
ported  by  a  calcarooua  skeleton  is  of  less  importance,  ail 
liable  to  be  modified  by  age.  That  margin  of  the  oral 
vrhich  answers  to  the  lower  tip  of  an  ordiiuiTy  biralTe,  il  ~ 
fringed  witb  long  filamenta  (ci'm),  as  may  be  seen  erven  in  i*^ 
fepooimens  of  recent  Tenbrafulix.  In  Borne  fossil  exomplts 
cirri  themselves  were  supported  by  slender  procaases  of  eheH;' 
they  cannot,  therefore,  be  Tibratile  organs,  but  are  probab^ 
tliemsolvcs  covered  with  micioscopic  rilia,  like  the  oral  Ira* 
tflcloB  of  tho  ascidian  polypes  {diio-bmchiata  of  FarreJ.  "" 
anterior  lip  aud  inner  margin  of  tho  oral  arms  is  pluii,i 

w  gutter  along  whiah  the  particles  collected  bj 
tie  cUiarj'  currents  may  bo  conveyed  to  the  mouth.  The  object 
of  the  folding  of  tho  arms  is  obviously  to  givo  increased  eoi&M 
for  the  disposition 


It 

inn-' 
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yor  channels  to  the  organs  of  reprodaotion  and  to  the  mantle ; 
nd  its  flow  is  probably  assisted  by  a  number  of  subsidiary 
lulsatile  vesicles  situated  on  the  main  arterial  trunks.  It  then 
oorses  through  the  plexus  of  lacunes  in  the  pallial  sinuses  nnd 
c>be8  ;  turns  back  ilurough  the  lacimes  of  the  parietes  into  the 
yatem  of  visceral  lacunes.  It  probably  enters  the  liver,  and 
iltimately  finds  its  way  back  into  the  heart  through  the 
RKanchio-systemio  vein.  There  is,  however,  another  and  more 
Knportant  blood  current,  which  traverses  the  whole  length  of 
Ite  brachial  canal,  and  penetrates  to  the  extremities  of  the 
tirri,  before  it  joins  the  current  returning  from  the  visceral 
iUmzies  and  flows  with  it  into  the  branchio-systemic  vein. 
Clie  blood  which  has  passed  through  the  brachial  canal  is 
1^  more  highly  oxygenated  than  the  blood  which  has  flowed 
lurongh  the  pallial  membranes.  There  seems  to  be  strong 
evidence  that  the  so-called  arms  are  really  the  gills  or  respira- 
iQry  organs  of  the  mollusc.  They  also  serve  to  bring  food 
io  the  creature's  mouth  by  the  means  before  noticed.  The 
Hantle  is  an  accessory  breathing-organ.  It  attains  its  highest 
leyelopment  as  such  in  Lingular  but  even  in  this  genus  the 
brachial  apparatus  performs  the  chief  part  in  oxygenating  the 
>lood. 

There  is  another  system  of  canals  which  take  their  rise  from 
ilie  Tisceral  cavity.  What  its  function  is  has  not  been  deter- 
Xiined ;  it  is  not  the  blood  system  as  was  formerly  imagined, 
md  has  no  connection  with  it.  The  perivisceral  cavity  and  the 
risceral  lacunes  which  diverge  from  it  may,  it  is  thought,  bo 
homologous  to  the  water-vascular  system  in  Polyzoa,  the 
function  of  which  is  probably  to  evacuate  the  effeto  nitro- 
^nised  products  which  have  been  eliminated  from  the  blood. 
[}on8eq.tiently  it  would  perform  the  offices  both  of  the  kidney 
ind  the  renal  organs. 

The  generative  organs  occupy  the  great  pallial  sinuses,  and 

probably  both  sexes  are  combined  in  one  individual.    In  the 

articulated  Brachiopods  the  ovaries  and  testes  are  placed  in  the 

tnantle ;  but  in  Lingula  and  Discina  they  occur  in  the  peri- 

Yisceral  chamber.    The  ova  escape  into  the  oviducts  (regarded 

\yy  Cnvier  and  others  as  hearts),  which  open  externally,  and 

have  nothing  to  do  with  the  vascular  system.     In  Bhynchonella 

there  are  four  oviducts,  but  in  most,  if  not  all  the  other 

Brachiopods,  there  are  only  two.    In  Terebratulidfle  they  are 

divided  into  two  portions,  called  the  auricle  and  ventricle  by 

t^fessor  Owen.  Mature  eggs  have  been  found  in  lar^  n^ucoib^'L^ 

in  the  perivisceral  chamher  and   in  the   o'nd.ucXa.     "^^^t^. 


JHtdnce  often  ham  minnts  fry  attMbtd  tothikwlvi^  udlh 

Soeas,  of  ViBima,  hu  mriioad  m  yiiiiMti  cf  ^  AmA  flWiji 
wpAoIu*,  vHch  oontained  mxaamoM  odnys  dtdla. 

Ab  jrot  we  know  litU«  napaotiiig  flitt  dndopoMBt  o(  Ol 
ihtieA^poda,  bat  tiwre  cm  be  no  dovM  Ant  ia  Utair  ftnt  riags 
tliey  aie  free  and  able  to  nrim  abont  vaUL  l^afn 
mitable  positioD.  It  ii  pnbaUtt  tibot  m  fiift  aMvid 
all  adbere  b;  a  byssua,  wbicib  in 
Bolidated,  ajid  fbniu  a 


of  tbe  extinct  geneia  (e.g.  Bpirifir*  anl  Binfliat 


•«)>»■ 


to  bays  become  &ee  when  adnlt,  or  to  bare  fixed  tbensdrwlf 
some  other  meana.  Four  geocra,  belonging  to  VMy  dklHll 
fiuoiliee,  cement  themsdne  to  fcnign  olgaob  by  liw  eoliataii 

of  tbe  ventral  tbIts. 

Xbe  nerrons  Bystem  ezbibitB  »  abtta  ot  ienHapatmA  Ist  HHb 
enperior  to  ^rtiat  ie  finmd  in  Aeaidiane.  No  epeoial  afHi 
-of  sense  have  been  deteoied.  The  led  ^oto  in  Qm  maafli^  0f> 
posed  by  some  to  be  radUnBntai7  eyea  and  ean,  are  plUV 
tbe  glands  sitnated  at  the  base  of  the  sete. 

The  Lamp-shells  are  all  nativea  of  the  sea.  ^ey  aza  fiml 
hanging' from  the  branches  of  corals,  the  under  aidee  of  dwhng 
rocks,  and  the  cavitieB  of  other  shells.    Specimens  obtaintd 
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it  conaists  of  flattened  priamB  of  consideTablo  length,  uraDgod 
parallel  to  each  other  wilh  great  regularity;,  and  obliquely 
to  the  surfoceB  of  the  eholl,  the  interior  of  which  is  imlirirated 
by  their  out  crop  (Pig   1-iG)    ThiB  struo-  . 

turo  18  found  only  m  the  IHiynclionelltdte , 
but    m    most — perhaps    all    tlie    other       >  ^  j 

Brai:hiopoda'^\iio  ehell  is  traversed  by    I  ] 

canals   from    one   Bur&ce   to   the   other,     |  ^ 

nearly  vertically,  and  regularly,  the  dia-  i 
tance  and  size  of  the  perforations  yarj  mg  <i 
■with  the  species  Their  external  orificca  j  '^,  '  ^' 
ore  trumpet-ehapcd  the  inner  often  very  1', ' '.  ■  r_j  i^ 
uoall ,  Bomotimes  they  bifurcate  towards 
the  exterior,  andm  C'mniathcy  become oborescent  ThocinDlfl 
■re  occopicd  by  coecal  processes  of  the  outer  mantle-layer,  t 
•ad  are  covered  externally  by  a  thickening  of  the  epidcimis. 
Sir.  nuxley  hoa  suggested  that  these  cceca  ore  analogous  to 
tlte  Tascular  procesBea  by  which  in  mnny  ascidians  the  tunie 
adheres  to  the  Uit;  the  extent  of  which  adhesion  varies  in 
oloeely  allied  genera.  Tho  largo  tubular  spines  of  (ho  I'rodiK- 
tidte  must  have  been  also  lined  by  prolongations  of  tho  mantle ; 
but  their  development  was  moro  ]irobably  related  to  tho  main- 
tenonco  of  tho  shell  in  a  fixed  position,  than  to  tho  internal 
economy  of  tho  animal.  (King.)  Dr.  Carpenter  states  that 
the  shell  of  the  Bmehiopoda  generally  contains  less  animal 
matter _than  other  bivalYCfl  ;  but  that  Dieiiaa  and  Linguhi  con- 
net  almost  eiitirely  of  a  liorny  animal  substance,  which  is 
laminar,  and  penetrated  by  oblique  tubuli  of  extreme  minute- 
ness. Un  has  also  shown  that  there  is  not  in  these  shells  that 
distinction  between  tho  outer  and  inner  layers,  cither  in  sti-uc- 
tnro  or  mode  of  growth,  which  prevails  among  the  ordinary 
bivalves  ;  tho  inner  layers  only  dilfer  in  tho  minute  size  of  lie 
perforations,  and  the  whole  thickness  corresponds  wilh  tho 
outer  layer  only  in  tho  Lamtllibranchiata.  Tho  loop,  or 
brachial  processes,  aro  always  impunctatc.  Mr,  Ilancock'a 
researches  would  tend  to  show  tliat  those  concluHious  are  gene- 
rally correct,  but  not  entirely  so.    "  When  the  shell  is  dissolved 

•  ne  fouU  ihclU  at  tlu  older  i 


t  C^iieil  iLn-liiiinR  memlinne  M  (be  ilitll."  liy  Dr.  CMpenler.    (DuTidwn  Inlt 
Mon.BncIi.)    M,  QonckMt  lUlei  Ibal  Ihe  perfontloni  m  rlowd  «i((nully b]i  di^ 
BiixTounded  hj  ndiftting  Unu,  aappoitd  lo  indicHl«  Uu 
tilli  Uilna  ap 


nfi3 

in  BCitl  the  frco  bonier  [of  llio  nutntle']  whioh  prajwta  befuitd  Qa 
marginal  fold,  and  which,  u  applied  to  Uie  extrauM  edge  of  tlis 
shcU,  can  bo  oxamliied  with  adnmtage.  The  pallial  ctcca  in 
tlioii  cum|>lGtoly  exposed  appended  to  the  membrane  in  rnnoiu 
Btui^s  of  duvclopmont,  and  tho  iipacea  between  thorn  are  found 
Ktuddwl  all  over  wi  th  ratter  largo,  clear,  oval,  cell-like  spots ,  whick 
art>  arranged  with  considerable  regalaritf  in  rows,  ao  that  thoN 
in  tho  npproximato  rows  alternate.  Them  epote  appuentlf 
rorro^pond  to  tho  basea  of  the  prisniatio  colimuu  of  the  ahsll; 
and  if  it  bo  nllowed  that  they  represent  spacea  in  which  cal- 
careous p^nuloshadbeen  oooiiniulatad,  it  is  easy  to  nndentasd 
how  tho  fibrous  or  columnar  straotuie  is  formed.  A  aoceeMion 
of  Inyors  of  BUch  BccninuUted  granulea  deposited  one  after  Ibi 
other  would  result  in  tho  'peculiar  shell  formation  of  Oa 
Brachiopoda."  Tho  extremities  of  the  prisms  are  not  risfbls 
on  tho  external  surface,  but  in  tho  young  indiridual  of  soma 
species,  as  Tenbmtula  capttl'iarpeniit,  there  is  a  thin  layer  rf 
ciklcnrnous  matter,  which  aooms  to  show  that  in  some  Brachio- 
pods  tho  nhoil  is  componcd  of  two  Isiyera  of  phell,  havitif  * 
difFortrnt  stnictiiro,  as  in  tho  case  of  the  Coixhifira. 

Of  all  moUuWii  tho  Bmehinpodn  enjoy  tlii"  pri 
of  cliniato.  and  denth.   and  timo:  thoy  nro  fouiK 
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it,  are  found  in  the  Upper  OoUto  and  throughout  the  Chalk 
wviee  and  London  Clay.* 

Fault  I.— Tkbebhatttuda. 

Bhell  miuutety  punctate ;  uauollj  round  or  oTal,  emootli  or 
sfariated ;  Tentral  valve  with  a  prominent  beak  and  two  curved 
hingo-teetli ;  dotflal  valve  with  a  depressed  umbo,  a  promi- 
nent cardinal  process  between  the  dental  Bocketa,  and  a  slender 
shelly  loop. 

Animal  attached  by  a  pedicle,  or  by  the  ventral  valves ;  oral 
arms  united  to  each  otiier  by  a  membrane,  Tarionely  folded ; 
sometimes  spiral  at  their  extremities. 


Fig.  UT.  TefltTatulatii 

TEREB&A.TTII.A,  (Llhwyd.)  Brug.    Lamp-shell. 

Etymologij,  diminutive  of  Urebraltu,  perforated. 

Sytionymi,  Lampaa,  Humph.  Qryphus,  Uuhlfoldt.  Epithyris, 
Phil. 

Types,  T.  maxillata,  PI.  XV.,  Fig.  I.  (=  Tor.  minor-Bub- 
rubra,  Llbwyd.  Anomia  tcrebratula,  L.)     T.  yitrca,  Pig.  147. 

Bhell  smooth,  conyox ;  beak  truncated  and  perforated ; 
foramen  circular ;  doltidium  of  two  piocea  frequently  blended ; 
loop  very  short,  simple,  attached  by  its  crura  to  tho  liinge-plato 
(Fig.  147,  A). 

Animal  attached  by  a  pedicle  ;  brachial  disk  tri-lobed,  centre 
lobo  Dlongatcd  and  spirally  convoluted  (Fig.  147,  £).  The 
young  of  T.  lUpliya  (Pygopo  of  Link)  baa  bi-lobod  valves 
(PI.  XV.,  Fig.  2] ;  when  adult  the  lobea  unite,  leaving  a  round 
bole  through  tiie  centre  of  the  shell. 
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Diilrihaion,  3  apociea.  Meifiteimnean  EH)— 230  fittkntu  m 
lulliporo  mud.     (Forbes.)    Vigo  Bay ;  Falkland  Islands. 

Friteil.  126  Bpocies.     Dovonian — .     "World-wide. 

Rub'tjeMm.  Tertbratulina  (caput-sorpentia),  D'Orbigny.  [X 
SV.,   Fig-  3-)     Fig.    14S.      Slieli    finely  striated,   anricuk,! 


Fig,  lis.  DonaJ  hItb.  Animal.  ^. 

deltidiam  usiinllj'  mdimental ;  foramen  incoropleto ;  lo 
fihort,  Tondored  annular  in  the  adult  by  the  union  of  the  ol 
processes.  Dialrihution,  6  epefies,  "Uniteil  State?,  Norwa 
Cape,  Japan.  10— 120  fathomB.  FomiJ,  22  speciea.  Oxfordian- 
tlnited  States.    Europe.  ^^ 

WaUheimia  (auBtrolis),  King.     PI.  XV.,  Fig.  4  (p.  6,  Fi| 
6,  G),  Figs.  145,  149,  150. 


lontft]  «x;keti;  p.  hinge-ptkle ;  r,  Kpdun;  e.er 
FH,  qudnple  aMoctor-ImpnMkD. 

Bhell  smooti  or  plaited,  dorsal  valve  frequently  impresEe 
foramen  comploto ;  loop  elongated  and  roflocted ;  septum  (() 
Bmaller  valve  elongated.  DisiTiiiutiou,  Q  «^i!C.\fte.  llotwi 
JuTA,  Auetralia,  Calilomia,  Ca'po  ■0.01:11.,    "V«r«  ■^w.SiBt — 
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Fig.  151.    Tcrebratdku 


fitthoniB.  Fossil,  90  species.  Carb — .  South  America,  Europe. 
Ettdesia  (cardimn),  King,  includes  1  recent  and  6  fossil  speoies 
which  are  sharply  plaited.  T»  imprtssa  (PI.  XY.,  Fig.  5)  is 
the  tyx>e  of  a  group  which  has  the  external  shape  of  Terebratella. 
MeganteriSy  Suess,  1856.  Terebratula  Archiaci,  Vem.  Devo- 
niatiy  Asturias.    BheU  with  a  long,  reflected,  internal  hop. 

Terebkatella,  D'Orbigny. 

Type,  T.  dorsata,  Ghnel.  (=  Magel- 
lanica,  Chemn.)  PL  XV.,  Fig.  7.  Fig.  151. 

SheU  smooth  or  radiately  plaited ;  dorsal 
valye  longitudinally  impressed;  hinge- 
lino  straight,  or  not  mudi  curved;  beak 
with  a  flattened  area  on  each  side  of  the 
deltidium;  foramen  large;  deltidium  in- 
complete ;  loop  attached  to  the  septum  («). 

Animal  like  Tertbraiula  ;  the  spiral  lobe 
of  the  brachial  disk  becomes  very 
diminutive  in  some  species,  and  is 
obseleto  in  Morrisia  and  T,  Cumingii. 
Distrihuiion,  excluding  sub-genora, 
25  species.  Cape  Ilom,  Valparaiso 
(90  fathoms),  New  Zealand,  Japan, 
Ochotsk,  Spitzbcrgen,  Labrador. 
Fossil y  IG  species.  Lias — .  United 
States,  Europe.  In  T,  crentdata  and  Evansii  (Fig.  152)  the 
dorsal  septum  sometimes  projects  so  fSor  as  to  touch  the  oppo- 
site valve,  but  in  other  examples  it  remains  undeveloped. 
(Davidson.) 

Sub-genera,  Trigonosemus  (elegans),  Konig.  SynonymSy  Del- 
thyridaea  (pectiniformis),  M*Coy.  Fissirostra,  D'Orbigny. 
Example y  T.  PaHssii,  PL  XV.,  Fig.  8.  SheU  finely  plaited, 
beak  prominent,  curved,  with  a  narrow  apical  foramen ;  cardinal 
area  large,  triangular;  deltidium  solid,  flat;  cardinal  process 
very  prominent.     Distrihutiony  5  species.     Chalk,  Europe. 

Lyra  (Moadi),  Cumberland,  Min.  Con.  1816.  PL  XV.,  Fig.  6. 
Synonyms y  Tcrebrirostra,  D'Orbigny.     Ehynchora,  Dalman.* 

•  Tlie  name  Rhynchora  was  given  by  Dalmon  to  the  Ter.  costata.  Wahl.  —  T. 
pectinatA,  L.)  on  the  supposition  that  it  was  identical  with  Sowerby's  T.Lyra;  and 
as  no  iq)ecinien  could  be  found  witli  a  long  beak,  an  artiflciol  one  was  manufactured 
for  it,  of  which  there  is  a  cast  in  the  British  Museum.  Tlie  second  species  of  "  Rhyn- 
chora," Ter.  spntul(^i,  Wahl.,  has  no  beak  whatever:  in  shape  it  is  like  an  Argiope^ 
but  measures  an  inch  each  way.  Tlie  ventral  valve  is  a  simple  bent  plate  with  the 
teeth  at  the  angles  ;  the  dorsal  valve  is  flat,  with  a  very  wide  hlng<e-^}lito,«sA.«w3ufQk 
n  the  anglei,  whilst  a  Binglo  septum  projects  from  the  centra,  tiVOi'VOASoiA^  %\BiV^ 


Fig.  152.    Ter.  Evansii^  Dav. 


SQ6  UU4UAL  07  THE  UOLLrSCA. 

SAeW  ornamented  with  rounded  riba;  bosk  Tory  long.  (Imdri 
Iciiglhwiso  inlfimftlly  by  the  dental  plates;  loop  dcpublj 
attachodP  DietTihidion,  4  specjos  cretaceous.  Europe.  IhrM 
Bpecica  of  similar  form  ore  found  in  the  Trioa  of  St.  Caesiui. 

Nagaa  (pumila),  Shy.  Fig.  153. 
Shdl  smoott,  eonspiouoKEly  puac- 
iVl  tat«,  dorsal  valve  imprraseJ,  fora- 
mon  angular,  deltidiam  rudimen- 
tary; intemalseptiim(a)proinJi)mt, 
touching  the  ventral  valve ;  reBefted 
portiona  of  tio  loop  dlso&ited  C). 
Fig.  uaif. /^nJi/,'  aapeciee.     U.  Oroeu-sand — ClinJl- 

Earope,  Diafribution,  2  specie*. 
Now  Zealand ;  Canaries.  The  recent  Ttr.  Cumingii.  of  Ne« 
Zealand,  resomblca  Boiichardia  ext«niaU.y,  bat  has  tiiii 
tUvorgiiig  procoBsos  of  the  loop  as  in  Mayai. 
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3  species.    Brastil, 


nisheJ  with  two  short  lamollfo.   Diiltibutivii, ', 
13  faf  homB.     New  Zealand,  South  Australia. 

Morriaia  (anomioidea,  Seacchi),  Davidaon.  Pig.  165.  Shell 
minute,  couHpicuoualy  poncfate;  foramon  large,  encroaching 
equally  on  both  valTes;  hinge  area  small,  straight;  loop  not 
refiactod,  attached  tJi  a  small  forked  process  in  the  centra  of  th« 
Talve.  Animal  with  sigmoid  anus,  destitute  of  spiral  tennina- 
tiouB ;  cirri  in  pairs.  Diitribution,  3  species.  Uediterranoao. 
95  fathoms.  (Forbes.)  Fotnl,  4  species.  Chalk — .  Emope. 


Fig.  m.  DouU  Tiln. 

Fig.  157.    K.  Lamorckiana, 


Fig.  156.  DoTHil  vai™  wilh  ininu].^ 
Kratuaia  (rubra),  Dav,  Cape. 
DaT.  Australia.  Pig.  156.  Shell  transTorsely  oblong ;  hinge- 
line  nearly  straight ;  boak  truncated,  laterally  keeled ;  area 
flat;  foramen  large,  doltidium  rudimentary;  dorsal  valve 
longitudinally  impressed,  furnished  inside  with  a  forked  pro- 
cess rising  nearly  centrally  irom  the  septum ;  interior  often 
strongly  tuberculated.  The  apophysis  is  sometimes  a  little 
branched,  indicating  a  tendency  towards  the  form  it  attains  in 
Fig.  158.  Animal  with  rather  small  oral  arms,  the  spiral  lobe 
TOry  diminutive.  Dielrihulion,  6  species.  South  Africa,  Sydney, 
New  Zealand ;  low  water  to  120  fathoms. 


fMtgerlia  (tmncata),  King,  1650.  PI.  XY.,  Fig.  9.  Fig. 
1 58.  Loop  trebly  attached ;  to  the  hinge-plato  by  its  crora,  and 
to  the  septam  by  processes  from  the  diverging  and  reflected 
portions  of  the  loop.  Biatribution,  3  species,  Mediterranean, 
J'hilippinefl.  These  species  belong  to  ths  wane  uo^nxoX  ^<i^ 
wi'lh  JTrausiia,     Fosaii,  7  species.     Cbulk— . 


^8  UANFAL  OF  THE  HOLLrSCA- 

f  Kingrn't    (lima).    Day.  Cretaceous,  Europe,   Ouadiloapb 
Vulvos  Bpinuloso ;  loop  tiL'bly  attached. 


vitb  corrospocdiiig  rib? ;  hics^-L 
narrow  area  to  each  \^Iti;  ;  i"ir 
mcntary;  interior  of  dorsal  Talvs 
euL -marginal  fepla ;  loop  tiro  c 
eepta,  and  more  or  le«8  coiilla'^nt 


!  iride  and  stmght,  vith  a 
ler.  lar^,  deltiiliuo.  radi- 
ith  OEM  or  coro  promicenl, 
f<>ur-!obed.  adhering  to  th« 
■Ji  the  Talve 


.   sjnunetrical 

r  less  intin 

!]  the  grooves ; 

i  deeply  excaf 

/  minent ;  cai 

(a)  and  pedi( 

'>  disk  occupieo 

impressioiia  c 

bordered  by  i 

Fig.  les.  T  ntiua,  ^.  minimal  (Fi 

oral  arms,  folded  on  themBelves  and  tn 

mantle  extending  to  tbs  maigin  of  the  i 

ieront :  epideimia  distinct. 

T.  radians  is  the  only  nnattaclied  specie 
fixed  by  a  pedicle  when  young.    (D'Orbi) 

■. -7 
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interior;  whilst  in  several  others  there  are  but  two  brachial 
lobes.  The  Liassic  species  form  the  subject  of  a  monograph  by 
h£.  Eades  Deslongchamps ;  they  are  often  minute,  and  attached 
In  numbers  to  sea-urchins,  corals,  and  terebratulre. 

Dtatrtbuiion,  1  species.    Mediterranean. 

Foeail,  34  species.    Trias — .  Europe. 

P  Stbingooephaltjs,  De&ance. 

Etymology,  Strinx  {stringos)^  an  owl,  cepJiale,  the  head.* 
Type,  8.  Burtini,  PL  XV.,  Fig.  13.  Figs.  166, 167.  Devonian, 
3iirope. 

Shell  punctate;  sub-orbicular,  with  a  prominent  beak;  ventral 
nlve  with  a  longitudinal  septum  (v  s)  in  the  middle ;  hinge- 
rea  distinct ;  foramen  large  and  angular  in 
he  young  shell,  gradually  surrounded  by 
he  deltidium,  and  rendered  small  and  oval 
a  the  adult;  deltidium  composed  of  three 
lements ;  teeth  prominent ;  dorsal  valve 
epressod,  cardinal  process  (J)  very  promi-  Fig.  ler.t 

lent,  sometimes  touching  the  opposite  valve,  its  extremity 
3rked  to  receive  the  ventral  septiim  (v  a) ;  hinge-plate  {p)  sup- 
orting  a  shelly  loop,  after  the  manner  of  Argiope, 

Family  II. — SpiRiFEEiDiE. 

S7icH  furnished  internally  with  two  calcareous  spiral  processes 
ipophyses)  directed  outwards  towards  the  sides  of  the  diell,  and 
estined  for  the  support  of  the  oral  arms,  which  must  have 
oen  fixed  immovably;  the  spiral  lamellae  are  sometimes 
pinulose,  indicating  the  existence  of  rigid  cirri,  especially  on 
tie  front  of  the  whorls;  valves  articulated  by  teeth  and 
ockets. 

SpmrFERA,  Sowerby. 

Type,  S.  striata,  Sby.,  Fig.  168. 

Synonyms,  Trigonotreta.  Konig.  Choristites,  Fischer.  Del- 
tiyxis,  Dalman.     Martinia,  &c.,  M*Coy. 

ildine ;  the  dotted  lines  proceeding  from  its  inner  edge  are  added  from  a  drawing  by 

[,  SoeM,  and  represent  wliat  he  regarda  aa  shelly  processes  for  supporting  a  mem- 

•moOOM  disk.    They  may  be  portions  of  spirals,  whose  enter  whorls  are  confluent. 

•  Internal  casts  of  Productus  ffiganteus  are  called  **  owl-heads ''hyquarrymen  in 

16  Karth  of  Eng'and.    (Sowerby.) 

t  Vig,lB7.  Toaog  §lieU,  magniHed  fmr  diameten;  h,biQg|(  «c«ik\  b,  ^!i\^^2fiBB^\ 

fg^kkf^hltidiaoL 


lliTTAL  OP  THE  XauXKU 


T  h  a  dor-al  nd 


ongatod.  tri-lob^ 

i  Tentral  fmroi': 

etnated  a 

af  rwarda  progreiST'li 
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>  brood  4~partite  hinge-plato,  Tith  proMflsea  from,  the  outer 
angles  of  tho  dental  sockete ;  crura  of  the  spires  united  by  a 
transrene  band  supporting  a  small  piocesa.  FouU,  2  species. 
Upper  Lias,  Nonnand;. 

Athxbib,  M'Ckiy. 

Sigmolegy,  a,  without,  thuria,  a  door*  (i.e.  deltidinm). 

Bjfnonymt,  Spirigera,  D'Orbigny.  Cleiothyris,  King  (nut 
Phil.). 

Typa,  A.  concentrica,  Buch.  A.  BoiflBTi,  Figs.  160,  170. 
A.  lameUosa,  PI.  XV.,  Fig.  16. 

Shell  impundate,  transTereoly  oval,  or  eub-orbicular,  bi- 
convex, smooth,  or  ornamented  with  squamoso  lines  of  growth, 
acocotiinea  dereloped  into  wing-like  e^Mnaions  (Fig.  IVOf); 


Fig.  lt>.  louijc ' 


hinge-line  cnrred,  area  obsolete,  foramen  round,  truncatingthe 
beak,  deltidium  obsolete ;  bingo-plato  of  dorsal  valve  with  four 
muecular  cavities,  perforated  by  a  smnll  round  foramen,  and 
■npportiiig  a  small  complicated  loop  (?)  between  the  spires; 
spires  directed  outwards,   crura   united  by  a  prominent  oral 

The  foramen  in  the  Hugo- plate  occupies  tho  situation  of  the 
not«h  through  which  tho  intestine  passes  in  tho  reootit  Jiliyii- 
ehoruUac ;  in  A.  coticfnlrica  a  slender  curved  tulje  is  BOtnotimea 
attached  to  tho  foramen,  beneath  tho  hingc-plato.  A.  tumida 
baa  tho  hinge-plate  merely  grooved,  and  the  byssol  foramen  is 
angular. 

Fouil,  about  TO  speciea.  Silurian — Lias.  North  and  South 
America  and  Europe, 

■  BfliM^Hf  «mplq«d,  incoTTteHy,  la  Ui8  Mnu  rt  i  AooMsay  <n  tot  i(i«n. 
xiet  el  jlcrj/pa,  CaniarophiiTia,MiA  PnitciJk. 


riftiTL 


vuruAL  or  T 


Bfiritla,  SoaaB.  Ter.  anlfniiB,  BcEiDBr.  (JL 
cueLdea,  QoeBst  Sp.  ptebon,  Fh.)  Wmia 
— Derooian.  Eorape.  SMI  trnpuncUl^' 
denbtl  platw  (v)  and  doi^  aaptom  (^  n^ 
ported  bj  ardicd  plates  ("eiboe-liftai' 
prococww,  of  King]  wUcii  readily  deUA 
leaving  cavitieB  (a«  in  Pig.  171] ;  spinj  anat 
luLTe  been  obaerred  in  ikll  the  species. 

Eetzla,  King. 

Dedieati^  to  the  distinguished  Sm^diah  natanliM,  Betiias. 

Tgpf,  Ter.  Adrieni.  Vem. 

EtcampU.  B.  serpentina,  Carh.  L.,  Belginm,  Fig.  1/2. 

5A«/^  poDctate,  terebratola-ehaped^  beak  truncated  by  a, 
round  foramen,  rendered  completa  bf  a  distinct  deltidiim; 
hingo-area  nroaU,  triangtilAr,  eharpijr  defined;  iaterior  vift 
direrging  ahelly  spirea. 

Fauil,  about  60  species.  SOorian— Trias.  Sooth  Ameria, 
United  Stateti,  Eorope. 

Professor  King  first  pointed  ont  the  csiitence  of  caleareoM 
spires  in  scrend  Terrbratulir.  of  the  oldor  recks,  and  othere " 
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DEJmkn  mistook  the  ehell  for  a  membor  of  that  geniu.  The 
discovery  of  internal  spires,  hj  FrofeBsor  Beyrich,  shows  Umt  it 
only  differs  from  Beliia  is  heing  impunctute  and  deetihito  of 
hinge-area.  Some  of  Qu>  epecimena  have  corresponding  depies- 
noosinthe  udes  of  the  valves  [Fig.  173,  jn),  forming  pouches 
which  do  not  cotnmunicato  with  the  interior. 

FAjm-y  m,— EmrHcHOKBLUD^ 

BiifU  impunctate,  oblong,  or  trigonal,  beaked;  hinge-line 
curved ;  no  area ;  valves  articulated,  convex,  often  sharply 
plaited;  foramen  beneath  the  beak,  usually  completed  by  a 


deltidium,  sometimea  concealed;  hingo-t»oth  supported  by 
dental  plates ;  hingo-plato  deeply  divided,  mipporting  oral 
lamoUffi,  rarely  provided  with  spiral  proceeeos ;  muscular  im- 
pressions grouped  as  in  Terebratula;  vascular  imprpasions 
consisting  of  two  principal  trunks  in  each  valvo,  narrow, 
dichotomising,  angular,  the  principal  posterior  branches  inclos- 
ing ovarian  spnces. 

Animal  {aflthynchondla)  with  elongated  spiral  arms,  directod 
inwards,  towania  the  concavity  of  the  dorsal  valve ;  alimentary 
canal  terminating  behind  the  insertion  of  the  adductor  in  tho 
ventral  valve ;  mantle  not  adhering,  its  margin  fringed  with  a 
few  short  setrc. 

RnYNCHoNELLA,  Fischer. 

Synont/mt,     Hypothyria,      Phil.        Homithyria     (psittaccaj. 

D'Orbigny.    Acanthothyria  (spinosa),  D'Orbigwy,   G^<i\o'Ott^vv\ 

(latissima),  ii'Cof.    Trigmi^lA  (pait),  Fiachet  I.&0V  \i,  fast  \i^ 

Costa}. 


L  or  TBK  KOIXUSCA. 


T-jfi,  R.  acuta,  PL  SV.,    Kg.  18;    forcOlftta,  Pig.  Ml 

Bpinosa,  Fig.  SO ;    aciuninata.  Fig.  1T6 ;    nigricaius,  lig.  11t'< 
tieittaoea,  Fig.  175  {p.  0,  Fig.  4), 
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i  a  low  Boptol  riilge  (») ;  dorsal  valve  viih  a  prominent  septnin 
)  suppoitmg  a  spoon-ehaped  central  process  (u) ;  oral  lamellm 
ng  and  slender  [o).  Foramen  angular,  cardinal  prooeea  dia- 
oet  U).  Foinl,  9  tsptaaa.  Garb. — Permiui  (Mftgnesian  lime- 
one.)    Oennany  and  England. 


ng.  iiT.  iptNiua  cmL' 


F>s-  i;e.  a 


Pehtamekub,  Soworby. 
Etiftnology,  peniameret,  5-partite. 
Synonym,  Gypidia  (conchy dinin),  Dalmon. 
Thx.  P.  Knigttii,  PI.  XV.,Fig.  22.    Tig.  179. 
Shell  impunctato,  ovate,  ventricoso,  'with  a  large  incurved 
ik ;  valves  usually  plaited ;  foramen  angular ;  no  area  or 
tddiiun ;  dental  plates  (d)  converging,  trough-like,  sapport^jd 
a  prominent  septum  («) ;  dorsal  valve  with  two  ooutiguoua 


LongttntiDA]. 

gitudinal  aepta  {» »)  opposed  to  tho  plates  of  tbo  otbei 

ve. 

hal  lamellffi  have  been  detected  by  ISx.  Salter  in  P.  lirafta; 

Ventral  liOt  tt  ctMt.  ibowlag  the  i 


:o  r.  ?  hrreiriafnt  [Dovoniao,  Nowton)  tho  dorsil  Take  lias  i 
luni;  trou^ti-liko  process  supported  by  a  single  low  septum. 

Fvtail,  52  species.  Upper  Silurian  —  Deroniati.  Ante 
America,  United  Stalls,  Europe. 

Tfip  rclfltioas  of  the  animal  to  the  shell  in  »ach  a  tipedcaK 
P.  Knig/itii  can  only  bo  inferred  by  compariEon  with  otba 
^P^iiia  in  which  the  inlcnial  plates  »re  less  developed,  and  w  ' 
■■■llier  geueta,  mch  as  Cyriia  and  Oamar^horia.  In  Fig.  HS, 
'■  he  nnall  centnU  ehnmbcr  (»)  must  hare  been  oecnpiod  by  ll» 
digfntive  organs,  the  large  lateral  spaces  {d »)  by  the  rpnl 
arm* :  it  is  doubtful  whether  any  maBclea  were  attached  fo  IhM 
plates ;  in  PcTombimiltf  Ihe  adductor  impresaion  is  situated 
beyond  the  point  to  which  the  dental  plates  converge,  and  m 
CiiHuiKipAoriu  Ihe  moBCular  impresaiona  occupy  the  same  poatJi* 
:La  in  HlixiiichoHtHa. 

Atrypa,  Dahnan. 
SyHonyuii,  Clciothyri?,   Phillips.      Spirigerina,   D'OiKgnj-' 
llipparionyx,  Vanimem. 

Tupr.  A.  roticukris,  PI.  XV.,  Fig.  21.     Figs.  180,  181. 
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diectod  towards  Uie  contra  of  Oie  toIto  ;  t«etli  and  impmsioiu 
like  RhynchondUt. 

The  shells  of  tlus  genua  differ  from  Rhynekondla  ohiefly  in 
fche  calcification  of  the  oral  supports,  a  character  of  uncertain 
Value 

Fcttil,  21  species.  Lower  Silurian— Trias.  America  (Wel- 
lington Channel  I  FaUdand  Islands],  Europe,  Thibet. 

Aiuiploihtca  iavwUota,  F.  Sandberger,  1858,  Deronian,  Bhine, 
u  s  species  of  Airypa. 

Family  IV,— Orthid*.* 
Sheli  transYorsoly  oblong,  dopresaed,  rarely  foraminated ; 
hinge-line  wide  and  straight ;  beaks  in  conspicuous ;  valves 
^ano-conyex,  or  concavo-convex,  each  with  a  hinge-area  (h) 
notched  in  the  centre ;  ventral  valve  wiUi  prominent  teeth  (i) ; 
muscular  impresaiDnB  occupying  a  saucer-ahaped  cavity  with  a 
raised  margin  ;  adductoT  (n)  central ;  cardinal  and  pediclo 
Lmpreesiona  (r)  conjoined,  lateral,  fan-like ;  dorsal  valve  with  a 
tooth-like  cardinal  proccsa  between,  two  curved  brachial  pro- 
cesses (c) ;  adductor  imprcseion  (a)  quadruplo ;  vascular  impres- 
aions  consisting  of  six  principal  trunka  in  the  dorsal  valve,  two 
in  the  ventral,  the  external  branches  turned  outwenls  and  bacfc- 
Warda  inclosing  wide  ovarian  spaces  (o).    Indications  have  been 


tibscrvod,  in  several  gonera,  of  horizontal ly-coiled  spiral  arms; 
tho  apace  between  the  valvea  is  often  very  small.  The  ahoU- 
btructure  is  punctate,  except  in  a  few  instances,  where  tho 
original  toituro  is  probably  obliterated, 

■  Tbe  DHDtt  o(  the  fiunillei  aro  (oncrd  Cnrni  thoH  ol  the  tyi>{eal  Btdan,  tir  nib 

t  Fnim«>p«cinieiipruriileilb7  H,  De  Koiiinck  Id  Miq  B(^6^  »:mitaB-,  VaMmft 
CBitf  ef  lUi  l<M$a  wen  allird  hfitcraiUu  bf  uld  outhoo. 


Ml!n:AL  OF  THE  KOLLFKA. 


Ortbis,  DuirolD. 

■rui;ka.ri.XV.,'FJp.  23. 

',  l>;v-a.'losia  (biloba),  KinR.  PlatTr*ti«pluii(ba(ml4 
::.iTi-.1.u>nito.'<  (iiiAexa),  Pander.  Onhunbooiics  [oS 
r.ii..l-r. 

i:;sv,:;:olj-  oblonff.  radiatcl^  striatwi  or  i-hitoiB 
;^:^.-I:^.l>  narrowOT  than  the  ^hcll,  cardiual  puM 
.  ;.:..'.  i.roces,-iCs  tooth-like,  ]irommeiit  ar.J  reniJ. 
■54  ,■:;■■. !■;■;*.  LowerSilurku — Carb.  Arctic  Ai.-.^i 
■•itvi,  .South   America,  Falklaud    Islamic,  £iu^ 

,:'.  IvOrLipnT.     O.  .iiio^^ila,  fdl 

as,  I'roiiitiS  (;i>c 011(1  or-)  and  HiTjipri'iiW 

rat;.!.'!-.      S!..l>  ,■„.,»„. ,M..-.-f  wilv<: 

J  the  hi:v_'  ■  :   it  hcloK 

:   r^^-'i"l"'-'K-Hi'liv 
pcrforntod  hy  a  Binall  round  fonini 
~  nil.  Lower  Silurian.  7 


nSAC&IOFODA. 


I  \rith  &  bi-lobed  cardinal  process,  bettreen  tLe  dental 
its,  and  torn  depreesions  foi  tlie  adductor  muacloe. 


rtntnl  TiJre.  I^.  lU.  Sonnl  n)c«. 

Inlfiiorot^  rhnmbadalu,  nr.  annloga,  Carb.  llmutons  (iflfrKlng). 

(,  trmmiea  j  (,  icstli ;  o,  aruisn  >psc»  i  i,  bndiUl  iiiu  t 

lere  lire  no  apparent  brachial  processes  in  the  dorsal  ralvo 
Tvphomena,  and  it  is  possibLe  that  the  spiral  arms  maj  Iiavo 
.  supported  at  some  point  near  tho  centre  of  the  shell  [b]  as 
'roduetus;  3.  rhomboidalit  ocoasionttUy  eshibita  traces  of 
■1  onus,  in  the  ventral  valve. 
otiMimn,  Bouch.,  has  plain 
I,  like  Calctola. 
M  Tsllvos  of  the  Strophomenas 
icarly  Bat  until  they  approach 
t  full  growth,  they  then  bend 
iptly  to  one  side  ;  the  dorsal 
«  bocomca  concave  in  S.  alter- 
(  and  rhomboidalia,  whilst  in 
platiumbona  and  euglypha  it 
nnes  convex ;  these  distinc-  ^ 
8  are  not  oven  sub-goneric. 
'ouil,  129  spec" 
opo,  Thibet. 

.  danitia,  Conr,  (Strophoodonta,  Hall),  8.  Dutairii,  and 
ital  other  species  have  a  denticulated  hinge-line. 
ub-ffenera  ?  Leplcna  (part),  Dalman.  L.  transvorsalis, 
185.  (rioctambonites,  I'andcr.)  Valves  regularly  curved; 
al  concave,  thickened,  muscular  impresatona  elongated. 
Ill,  4 1  Hpecies.  Lower  Silurian — Lias.  North  America  and 
ope,  Tlie  lias  Leptmiiai  resemble  Thecidia  internally;  they 
free  shells,  with  Bometimca  a  minute  foramen  at  theapex  of 
triangtilar  deltidiunj ;  L.  Uamm,  PI.  XV,,  Fig.  23. 
oninckia,  Sucss.  Products  Leonhardi,  Wissm.  (P,  alpina. 
,.),  Fig.  186.  Trias,  St.  Cassian,  S/ic/l  orbicular,  conoovo- 
rox,  smooth ;  valves  articulated  f  closely  a^iQ&Be&.\  '<<«q.\x^ 
«  convex,  doieal  concave ;    beak  inciUTOd,  i 


r  THR  UOIXCSCl. 


lor  foramen?  intovior  of  wicliviilvofxuTowBd  itytwinjiinlli: 
of  four  volutions,  dirnutod  inward*,  and  croasiDg  the  niM 
impresBiona ;   nmbo  with  tiuoa  diTcrging  lideea.    Ite  ■ 


BpiTEil  oaTtties,  nnoo  octmpied  bjr  the  ormfl,  and  aaw 
spar,  may  bo  seen  in  Jipncimens  with  both  valves,  by 
tiiom  to  Iho  light.  M-Sneas.  of  Vienna,  states  tbat  he  has  Sm 
traces  of  very  slender  spiral  lamella)  occupying  the  furrows,  tm 
curioug  little  shell  most  rosomblos  the  Triaasia  Lfpl<xna  iMa 
(Productua}.  Miiaster  {^Crtinh  Munl.isuni,  Klipstl). 

Datidsomia,  Bouchard. 
Dedicated  to  the  author  of  the  Uonograph  of  Britidi  Yo^ 
Brachiopoda. 

T'jpe,  D,  VemouUi,  Boochard.    Pig.  1B7.    Dovonian,  EH 


n(.iBT. 

Sliell  solid,  attached  by  oator  enr&co  of  the  ventral  valve 
rocks,  shells,  and  corals;  valves  plain,  articulated;  wild 
valve  with  a  wide  area  (ft);  foramen  angular,  covered  by 
conyex  deltidiura  (d) ;  disk  occupied  by  two  conical  elevatioi 
obscurely  grooved  by  a  spiral  furrow  of  fl-G  Tolutions ;  (fon 
valve  with  two  shallow  iatoral  cavitios  ;  vascular  impreaao 
CODsisting  of  two  principal  svib-maT^aai.  tarQiia,i3i.^«^T* 
■  A,  tmulncml  ■redmctn  B,\o«i™«*  ftm^-iri**. 


I.  diTBTging  bruiches;  cardinal  and  adductor  impreMions 
tnct.  The  furrowed  oones  nndoobtedlj  indicate  the  ezisl«DC« 
piral  arma,  similar  to  those  a!  Atrypa  (Fig-  180),  but  dosti- 
I  of  calcified  supporta.  The  upper  yalyo  sometiinas  exhibits 
'kings  derived  from  tho  sur&ce  ou  which  the  shell  has  grown, 
mkntle-lebea  seem  to  have  continued  depositing  shell 
Q.  the  internal  cavity  was  reduced  to  the  smolleat  possible 

i*. 

'ettil,  3  species.    Doronian — Trias. 


CAI.CEOLA,  Lamarck. 

Stgmology,  caktola,  a  slipper. 

Vype,  C.  Bundahna.  PI.  XV.,  Fig.  2G.     Fig.  188. 

Shell  thick,  triangular  ;  valvoa  plain,  not  nrticutatod  ;  vfiilral 

TO  pyramidal;  area  largo,  flat,  triangular,  with  an  obscnit> 

.tral  lino;  hinge-line  straight,  cronulatod,  dorsal yalvi)  fliit, 

licircular,  with  a  narrow  area  (A),  a  small  cardinal  pi-occss 

,  and  two  lateral  groups  of  small  apophysary  (?)  ridges  (i) ; 

Bmol  SQT&co  punctate- striate. 

^otail,  Devonitui,  £ifcl,  Britain. 

?ho  BuppoBod  Uarboniforous  spocics  (Hypodema.  D.K.)  is,  ppr- 

>8,  related  to  Filtoptia.     Calceola  is  shaped  like  Cijrtiii,  and 

hiiige-orea  resembles  that  of  some  Strophomcnaa. 

Family  V. — Pboductid*. 

^htll  concavo-convex,  with  a  straight  hinge-lino ;  valves 
ely  articulated  hy  t«oth;  closely  appressod,  fumishod  with 
jidor  spines;  ventral  Talvo  convoi ;  dorsal  con  cavo ;  internal 
1su»  dotted  with  conspicuous,  fiumel-shapcd  punctures ; 
tal  volvo  with  a  prominent  cardinal  prooOBs  ;  brachial  pto- 
laes  (f)  Bub-central ;  vascular  markings  lateral,  broad,  and 
ifjs/  aJifacfewinipressiona  dendritic,  Bcpaxaloil. 'by  n. it^rK.i) 
tnl  tidge  ;  ventral  nlvQ  with  a  slightly  nolcho^  '^u^^«-\t.'CA\ 


lUXtriL  aw  Ttti  MOU-rsci. 


fxdductor  scar  ccjttrnl,  near  tli»  umbo ;  tardiiul  im] 

lateral,  striated. 


Fig.  les.  Pndiiciiitgigioittia.  i  Cub,  limcilaaK 

A,  Inrcrior  nF  Aonri  valve;  B.  inlerlor  of  vtaind  valve,  tviOi  Un 

C,  Idool  tdctiflii  of  Liorli  vaIvm;  D.  biuge-lloe  oT  A-.  j,  rnnliuil  pr« 

r,  fardiiial  pimcIli:  ft,  onO  pniceweaf ;  i,  Irallowa  occnpioil  liy  li 

vOACUtor  Imiirurikinj ;  A,  hince-utA. 


Pkodcotdb,  Sowerby. 

Typa,  P.  gignntons,  Martin.     =  Jnotnia  p/miluda,  Muliii. 

&«mp&»,  P.  horridus,  PI.  XT.,  Pig,  27.  P.  probosddmi 
PI.  XV.,  Tig.  28.  I 

Shell  free,  axu-iculate.  liGak  largo  and  ronndod ;  spine*  PiatJ 
tored;  liinge-area  in  each  valve  iinenr,  indifltinct;  no  tiiig*^ 
teeth ;  cardinal  process  lobed,  striated ;  vascular  imptnsaoDl' 
eimple,  coryed;  youtnil  valve  deep,  ■with  two  roucded  or  wlh^ 
spiral  cavities  in  fi-aut.  These  shells  muj  have  been  oUadui 
hy  a  pedicle  when  young,  tie  impressions  of  tho  pedide-nnuBii 
bliMiding  with  those  of  the  hinge-muscles  (c)  in  the  ventfd 
valve.  A  few  species  appear  to  have  been  permiinently  fiaei 
P.  ttrialus  is  irregular  in  its  growth,  elongnted  and  tapeiini 
towards  tho  beoli,  and  occurs  in  numbers  packed  closely  togetlui 
r.  prohoicideut  sDoms  to  have  lived  habitually  in  cavitic*,  0 
iifllf-buried  in  mud,  as  suEgca\e4'\)-s>&..ti'Ox\n^-j-,  >.'ai^*aiW 
rojye  is  prolonfied  soroial  in<ii»ea^oa4  'Ctia  u'Oua,  «x^'ta»: 


aucsioroDA.  S69 

rolled  together  and  onitod,  forming  a  krge  pennanently 

:abe  for  the  brachial  cunents.  The  large  spines  are  moat 
!y  situated  on  the  ears  of  the  ventral  valve,  and  may  havo 
1  to  moor  the  shell ;  being  tubular  Oiey  were  permanently 
Dtible  of  growth  and  repair.  Although  edentolona,  the 
.  valve  must  have  tamed  on  its  long  hinge-line  mth  as 
n  those  geuera  which  are  reguLarly  atttonUted 


ith. 

«7,  81  species.     Devonian— Permian.    North  and  Soatb 

ica,  Europe,  Spitzbergen,  Thibet,  Australia. 


Eitcrur.  Vlg.  IW.  Intirinr. 

-genu*.  Atiloaltget,  Holmersen.  A.  Wangonheimii,  Vem,, 
190.  Permian,  Rusasia;  Carh.  Shell  like  Produeta; 
il  valve  witb  a.  largo  flat  triangular  hinge-area  {h),  with  a 
V  convex  pscudo-deltidium  [d)  in  tho  centre ;  beak  a  little 
ted,  as  if  attached  when  young ;  dorsal  valve  slightly 
I  near  the  umbo ;  interior  as  in  Frodudui  ^longi-epdnii). 


Steopualosia,  King. 
itiple,  S.  Cancrini,  Do  Yem    Fig 

oti'jm,  Orthothi-ix,  Geinitz 

H  attached  by  tho  umbo  of  the 

il  valvo;  sub  -  quadrate  ;  coiertd 

ODg  slender  spinea ;  valves  arti 

d,    dorsal    moderately   concave 

d  convex,  each  with  a  small  area 

>  covered;  vascular  impressions 

uod,  reniform. 

i3,  B  species.     Devonian — Cafb. 

>o,  Simalaja  (Oeraid). 


Ittt-W   &CsWTn. 


r\xriL  i>p  THic  ntnjxvk. 


'TMaxtTTF.i'.  FLstiei 
'.  sliiaCi'Ua.  PL  XV..  Pig. 


!9. 


i:i>virH.'iy  obloiw.  wiUia  wid^;  and  slroight  hing^-liw; 
\: ;  Viilvir*  rtulialcly  striiitfil,  articuLttwl;  Licge-mirfit 
v.ilvi-  wirii  a  -ai-rii's  ot'mbiildr  spines;  fissure conrJ; 


BBICEIOPODA.  387 

'I  smooth  or  rBdiat«ly  striated  ;  umbo  of  dorsal  valve  eut>- 
.1  ;  of  ventral  valva  sub-contral,  mor^nal,  or  prominent 
kp-like,  vith  on  obscure  triangular  area  traversed  hf  a 

■  large  mtucnlar  unpreaaons  of  the  attached  valve  are 


imes  convex,  in  other  species  deeply  excavated ;  those  of 
jper  valve  are  usually  convex,  but  in  C.  Pitrhieniii  tho 
or  (central)  pair  are  developed  aa  prominent  diverging 
yacs.  In  C.  tripartita,  MUnster,  the  nasal  process  divides 
ced  valve  into  throe  cella.* 

Tgnahrrgentii  is  equivalvo,  and  either  quite  free  or  very 
ly  attached.  0.  anontala  is  gregarious  on  rocks  and  stones 
p  water,  both  in  tho  North  Sea  and  Moditcrranean  (■10—90 
tts,  living;  150  fathoms,  dead;  Forbes);  tho  animal  is 
e-coloured,  and  its  labial  arms  ore  thick,  fringed  with 
and  disposed  in  a  few  horizontal  gyrations  [Fig.  195). 
tribation,  a  spocics.  Spitzhergen,  Britain,  Mediterranean, 
.  Now  South  Wales.  —150  fathoms. 
u7,  37  Epecios.  Lower  Silurian — .  Europe 
indjuMsi'mQ,  Eichw.  (Pseudo-cranio,  M'Coy),  is  free,  and 
le  internal  border  of  the  valvos  smooth ;  the  branchial 
ssions  blend  in  front.  Spondylabolus  craniolarie,  M'Coy, 
oall  and  obscure  fossil,  from  the  Lower  Silurian  shale  of 
1.  Tho  upper  valve  appears  to  have  been  like  Crania,  tho 
to  have  had  a  sitaall  grooved  beak,  with  blunt,  tooth-like 
eea  at  the  hinge-line. 

•  U.  Qiieiuttdl  bupltiMd  tli«  OollUc  Oitudn  in  SphoMorial 


Fault  TIL— DnaonsM. 

SftcU  attached  by  a  pedicle,  paanng  throng  ftftmnn ml 
vential  valve ;  Talrea  not  utimUted ;  minately  paiulitt. 


FiB.lSa. 


F1g.lM.  Dattrnki 


Animal  viith  a  highly  mBcnliiT  nutstle,  fringed  with  loaf 
horny  sotie;  oral  anna  curved  bnctniirds,  returning  upon  tlK»* 
solves,  and  ending  in  Bmall  Bpircs  directed  downwards,  tOTSuii 
tho  ventral  valve. 


Sl^lCHIOPODi. 


*^iw.ita ;  and  thrro  p" ir  of  o^justor  muscles  for  keeping  tlio 
'^^rog  opposed  to  encli  oilier.  Some  of  fhoso  are  probably 
**i8erted  in  the  pedicle.  Tbo  oral  cirri  nro  extremely  tender  and 
■flesiblo,  contraating -witli  th:  stiff  and  brittle  eetw  of  the  mnntlc, 


nrrriRited  in  Fig.  IBS. 

irliich  arc  themselves  setose  like  tbo  bristles  of  certain  annelidcs 
{t.g.  the  Boa-mouso,  Aphrodite).  The  relation  of  the  animal  to 
tho  perforate  and  imperforof  o  vnl-vos  ia  showii  to  bo  the  same  as 
in  Tertbrntiila,  by  tto  labial  fringe ;  hut  tho  only  process  -which 
can  pnsiihhj  have  afforded  support  lo  tho  oml  nrma  is  developed 
from  the  centre  of  tho  ventral  valve,  as  in  Crai/r'o.  Baron 
Byckholt  has  represented  a  Devonian  fossil  from  Belgium,  with 
S  ftingod  border;  but  if  this  shell  is  tho  Crania  oJiBolcta  of 
Ooldfuss,  tho  fringe  must  belong  to  the  shell,  and  not  to  the 
mantle. 

HitMbuiion,  10  species.     West  Africa,  Malacca,  Peru,  and 
ranatna. 

Foatit,    04    species.      Silurian — .     Europe,  United  State^ 
Falkland  Islands. 

In  some   species  the  valves   are  oriuftlly  convex,  and  tho 
foramen  occupies  the  end  of  a  nnrrow  groove. 

Suh-gtum.      Trim'ilU,   Shurpc.      (  =  Orbieella,    TJ'Orhigny.) 
T.  ttrminalU,  Emmonn.    Vnlvestonvex,8«iierfioially punctate; 
dorsal  toIvo  with  a  lliickoncd  hinge-margin  (and  throe  divot^- 
tng  plates,  indicated  im  caaie. — tSharpc),      Fotail,  W  mjssitfa. 
Loire/"  imd  Upper  SUuriuii.    Xorth  Auicvica  und  "iJiUTCo^. 


}9€ 


[ou.o*r». 


SiTBOSOTRETA,  TernBuil. 

Etynwiogy,  eiyfton,  a  tube,  (rrtos,  perforated. 

Typ':*,  S.  Tinguicalata,  Eichw.,  Figs.  199.  20!.  S.toto 
Fig.  200. 

ShrRayai,  bi-convex,  Hli^fatlybeuki^,  coDSpicuooalfpuiC 
or  Bpiny ;  boak  perforated  by  a.  tabular  forameu ; ' ' 


Ibickenod  ;  ventral  valvo  vrilh  four  close  fLddoctor  bhi 
roundiDg  tho  foramen.  The  spines  ate  tabolar,  and  opt 
the  interior  of  the  shell  by  prominent  orifloea.  (Ciip 
3.  anglica,  Morris,  baa  mouilifonn  spines. 

Fo»ail,  9  epocies.  Lower  and  TTpper  Silntuoi.  I 
Bohemia,  Russia. 

?  Acrotreta  (sub-conica),  Eutorga.  3  spedea.  Lower  S 
Russia.      Shaped  like    CyHia,  -wiHi  an  apical  forame 

Family  Vm. — Linothjhs. 

Shell  oblong  or  orbicular,  Bub-eqaivalTe,  attached  bya 
passing  out  between  the  Talyee;  teztnie  hOTny,  m: 
tubular. 

Animal 'with  a  highly  vascular  mantle,  fringed  witli 
satte ;  oral  arms  thick,  fleshy,  spiral,  the  epires  directed  in 
towards  each  other. 

LiifauiA,  BmguiSre. 

Etymology,  lingvla,  a  little  tongue. 

Ty^,  L.  anatina,  PI.  XV..  Fig.  32. 

Slicll  oblong,  compressed,  slightly  gaping  at  each  end 
cated  in  front,  rather  pointed  at  tiie  umbonee;  dorsa 
father  shorter-  with  ik  tiucVonei  tiii.^;&-ina.tieii.,  *ai&  » 
cenCml  ridgo  inude. 


DBAcinoPoiiA.  391 

Aiiim'il-wiik  tho  mnntlc-lobos  firmly  adhering  to  tho  slicll, 
ttiXiil  united  to  the  epidermis,  their  margins  distinct,  and  fringed 
nil  round  ;  branchial  Tsins  giTing  oS  numerous  free,  elongated, 
Harrow  loops  from  their  inner  Hurfaces ;  rieoeral  cafity  occupy- 


F>g.  201.  Doml.'  n([.  203.  V«itnl.  Fig.  3M.  VenXnU. 

Linfula  imatiiia.  Lam.  («i1c:uuil).    i^.  rsltUaailgiiiB,I<.  (port.) 

n  o,  snierior  wMoctoii ;  o',  piwlcrior  «ddiK[M ;  pp.eitntuaiajBiMrir  p'ti",  ctalni 

>4jugl«n ;  c,  ciptule  uf  i^diule :  n  r.  Tiicrn]  ihenth ;  o,  (MD|^u{!na ;  t.  Moouok . 

ol  mmile  mwgin  reinitied,  ihoBinu  basi-,«  nlKla;  •,»■!«, 

ing  tho  posterior  half  of  tho  shell,  and  Rurroundcd  by  a  strong 
muscular  ehcatb  ;  pediclo  elongated,  thick  ;  stomach  long  and 
straight,  sustained  by  inflcctiona  of  the  Tisceral  sheath ;  intcs- 
tino  convoluted  dorsiilly,  terminating  between  the  mantle-lobes 
on  tho  right  side,  oral  arms  disposed  in  about  six  cloae  vhorla, 
their  cavities  oponing  into  tho  prolongation  of  the  visceral 
sheath  in  front  of  tho  adductors. 

Obsorvntions  on  tho  living  lingtda  are  much  wanted;  tho 
oral  arms  probably  extended  as  for  as  the  margiuB  of  tho  shoU ; 
and  tho  pedicle,  which  is  ofton  nine  inches  long  in  prOBervcd 
epecimons,   is  (loubtlosa  much  longer,  and  contractile  when 


TnFiB.J" 


fnsl  luilt  of  tlH  irn 
JhaaiMBtit'fnnge  ba 


111  Figs.  ifOa,  lot.  ^ 


}92  xixciL  0?  IHE 

^liva.    The  aholl  Lb  Iiomy  and  ileidble,  imd  alira^  o{  i  giMai 

DistTilrution,  IG  spwnoB.     India,  Fhilippinui,  MolnnaB,Ai*. 
tralia,  Feojees,  Sandwicli  Islands,  "West  America. 

/'iiMi7, 91  Bpecies.  Ijowcr  Silurian — .  North  America,  Einift 
Thibet. 

Liiigida  oxiat«d  in  tlu)  Biitieh  seas  as  late  u  the  period  of  b    ' 
Coralline  Crag.     The  recent  species  have  been  foiud  ftt  ad 
depths,  and  oven  at  lo'w  water  half  buried  ld  sand.    L  ftiM, 
Lower  Silurian,   Tremodoc,   has  a  pediclc-gnMre  like  (Mn, 
.    (Salter,) 


Eichwald. 


Stfiioiiyiai,  Ungulfl,  Patnlor ;  Aulcnotruta,  Kulorga. 

Etymology,  obolus,  a  small  Greek  coin. 

Typt,  O.  Apollinifl,  Eichw. 

Shell  orbicular,  calcareo-comeous,  depressed,  aub-eqninln 
Rinooth ;  hinge-margin  thickened  iiuride,  and  sUghtly  groeral 
in  the  ventral  valve ;  posterior  adductor  impressionB  Bspanta; 
anterior  pair  sub-central;  impressions  of  fic|j^u>tora  Ut«nL 
FifT-  205,  206.     (After  Davidson.} 

Foisil,  8  species.  Lower  and  Upper  Silurian.  Swwkn 
Bus^ia,  England,  United  States. 
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CHAPTER  IV. 

CLASS  y.    CONCHTFEBA,  Lamaeck. 
{Lamelli-hranchiata,  Blainyille.) 

The  bivalve  shell-fish,  or  Conchi/era,  are  £uniliar  to  every 
cue,  under  the  form  of  oysters,  scallops,  mussels,  and  cockles.* 
They  come  next  to  the  univalves  {gasteropoda)  in  variety  and 
importance,  and  though  less  numerous  specifically,  are  far  more 
abundant  individually,  f  The  bivalves  are  all  aquatic,  and 
excepting  a  few  widely-dispersed  and  prolific  genera,  are  all 
inhabitants  of  the  sea ;  they  are  found  on  every  coast,  and  in 
erery  climate,  ranging  from  low- water  mark  to  a  depth  of  more 
than  200  fathoms. 

In  their  native  element  the  Oyster  and  Scallop  lie  on  one  side, 
and  the  lower  valve  is  deeper  and  more  capacious  than  the 
upper ;  in  these  the  foot  is  wanting,  or  else  small,  and  not  used 
for  locomotion.  Most  other  bivalves  live  in  an  erect  position, 
resting  on  the  edges  of  their  shells,  which  are  of  equal  size. 
Those  which  move  about  much,  like  the  river -mussel,  maintain 
themselves  nearly  horizontally,  %  and  their  keel-shaped  foot  is 
adapted  for  ploughing  through  sand  or  mud.  The  position  of 
those  bivalves  which  live  half-buried  in  river-beds  or  at  the 
bottom  of  the  sea,  is  often  indicated  by  the  darker  colour  of  the 
part  exposed ;  or  by  deposits  of  tufa,  or  the  growth  of  seaweed 
on  the  projecting  ends  of  the  valves. 

In  Nucula  and  some  others  the  foot  is  deeply  cleft,  and 
capable  of  expanding  into  a  disk,  like  that  on  which  the  snails 
glide;  whilst  in  the  mussel,  pearl-oyster,  and  others  which 
habitually  spin  a  hyssuSf  the  foot  is  finger-like  and  grooved. 

The  burrowing  species  have  a  strong  and  stout  foot  with 
which  they  bore  vertically  into  the  sea-bed,  often  to  a  depth 
to  exceeding  the  length  of  their  valves ;  these  never  volun- 
tarily quit  their  abodes,  and  often  become  buried  and  fossilised 
in  them.  They  most  usually  burrow  in  soft  ground,  but  also 
in'coarse  gravel,  and  firm  sands  and  clays ;  one  small  modiola 
makes  its  hole  in  the  cellulose  tunic  of  Ascidians«  and  another 
in  floating  blubber. 

•  They  are  the  Diihyra  of  Aristotle  and  Swainson,  and  constitote  the  second  at 
sub-typical  group  in  the  quinary  system. 

t  It  has  been  stated  that  the  predatory  moUuxca  are  more  numerous  tlian  the 
Tegetatde-feeders ;  but  it  is  not  so  with  the  indiriduols  constituting  the  epccieft. 

t  This  is  the  position  in  which  they  ore  always  figured  in  Exvg\\aYi\MoV&^>AVcv\^\)^^ 
waited  far  tbs  eomptrwn  of  one  abell  with  another. 
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Tho  boring  shfll-fiah  have  Ijeen  distingmahed  from  the  mpw 
burrowere,  pprhapa  vrithout  EnfEcient  reaeon,  for  they  aro  fonnd 
in  Bubstancea  of  every  dogiee  of  hardnesB,  from  soft  mnd  to 
compact  limestone,  Bud  tha  method  employed  ia  probably  tbn 

Tho  meona  by  vbicb  bwalTes  perforate  stone  and  timber  iai 
been  the  subject  of  much  inqniry,  both  on  acconnt  of  ita  pby- 
aiological  interest,  and  the  desire  to  obtain  K»me  remedy  fot 
tho  ityoriea  done  to  Bhipa,  and  piers,  and  breakwaters.  The 
abip-worm  {teredo)  and  Bomo  allied  geaera,  perforate  Umbar 
only ;  whilst  tho  pholai  bores  into  a  variety  of  materiiUfl,  «ud 
as  cbalk,  shale,  clay,  soft  sandstone  nod  sandy  marl,  ud 
decomposing  gneias  ;f  it  baa  also  been  fonnd  boring  in  the  pMt 
of  Bubmarino  forests,  in  wax,  and  in  amber-J  It  is  obriont 
that  these  substances  can  only  be  perforated  alike  by  fnaciuimtl 
meiina;  either  by  tho  footer  by  the  valveis,  or  both  togetha, 
OB  in  Lbe  burrowing  sbellfisb.  The  pholas  sbell  is  rough,  likai 
file,  and  sudictenUy  hard  to  abrade  limestone;  and  tbeenimil 
ie  able  to  turn  from  side  to  eiile,  or  even  quite  -  ound  in  ita  cell, 
the  interior  of  which  is  often  annulatod  ■with  furrows  mndclrj 
tho  spinOB  on  the  front  of  tbe  ralvea.  The  foot  of  the  pAoiu  ii 
very  large,  filling  tho  great  anterior  opening  of  the  voItm; 
that  of  the  sbip-werm.  is  smaller,  but  auireundod  with  a  thick 
collar,  formed  by  tho  edgea  of  the  mantle,  and  both  are  amidl 
with  a  Btrong  epithdiuin.  Tbe  foot  appears  to  be  a  num 
efficient  instrument  than  tho  Hhell  in  one  respect,  inasmnchii  ■ 
its  Hurfiico  may  be  renewed  as  fnat  as  it  is  worn  awav-S     [Hu> 

Tho  mechanical  explanation  becomes  more  difHcnlt  In  flu 
case  of  another  set  of  shells,  lithodomui,  gaelrochasna,  aaxtam, 
and  vti'julina^  which  bore  only  into  citlcareous  rocks,  and  atluli 
tiie  hardest  marble,  and  stiil  harder  shells.  (Pig.  25,  p.  H). 
In  these  tbe  Talves  can  render  no  assistance,  as  ttiey  ore  smoolk. 
and  covered  with  ^idermie;  neither  does  the  foot  help,  being 
email  and  finger-like,  and  not  applied  to  tbe  end  of  tho  bnrroT. 
Their  power  of  laovomont  also  is  ostrcmoly  limited,  their  calls 
not  being  cylindrical,  whilst  one  of  tbem,  eaxKova,  is  fiaed  in 

■  Sr-  Uip  oilmifulplP  moiDolr  by  Mr.  Albony  HjiD.-«k,  in  the  An.  NiU.  Hlfl.  (ot 
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its  crypt  by  &  iyuui.  These  shell  fish  have  been  supposed  to 
dissolve  the  ruck  by  chemical  means  (Deshayes),  or  else  to 
wear  it  away  with  the  thickened  anterior  margins  of  the 
mantle.    (Hs^oock.)* 

The  holes  of  the  lithodami  often  serve  to  shelter  other  animals 
after  the  death  of  the  rightful  owners ;  species  of  Modiola,  Arcay 
VenerupiSy  and  CoraUiopTiagaj  both  recent  and  fossil,  have  been 
fbnnd  in  such  situations,  and  mistaken  for  the  real  miners,  f 

The  boring  shell-fish  have  been  called  '*  stone-eaters " 
(fithophagi)  and  **  wood-eaters"  {arylophagCjf  and  some  of  them 
ftt  least  are  obliged  to  swallow  the  material  produced  by 
their  operations,  although  they  may  derive  no  sustenance  from 
it.  The  ship-worm  is  often  filled  with  pulpy,  impalpable 
oawdust,  of  the  colour  of  the  timber  in  which  it  worked. 
(Hancock.)  No  shell-fish  deepens  or  enlarges  its  burrow  after 
ftttaining  the  full  growth  usual  to  its  species  (p.  35). 

The  bivalves  live  by  filtering  water  through  their  gills.J 
"Whatever  particles  the  current  brings,  whether  organic  or 
inorganic,  animal  or  vegetable,  are  collected  on  the  surface 
of  the  breathing-organ  and  convoyed  to  the  mouth.  In  this 
manner  they  help  to  remove  the  impurities  of  turbid  water. 5 
The  mechanism  by  which  this  is  efiected  may  be  most  conve- 

*  All  attempts  to  detect  the  presence  of  an  acid  secretion  have  liitherto  failed,  as 
might  be  expected ;  for  the  hypothesis  of  an  acid  solrent  suppoacs  only  a  very  feeble 
but  continuous  action,  such  as  in  nature  always  works  out  tlie  greatest  results  in  the 
end.  See  Liebig^s  Organic  Clieroistr}',  and  Dumns  and  Boussingault  on  the  "Balance 
of  Organic  Nature."  Intimately  connected  with  tliis  question  arc  several  other 
phenomena;  the  removal  of  portions  uf  the  interior  of  univalvcd,  by  the  animal 
itself,  as  in  the  genera  ConuSt  Auricula,  and  Nerita  (Fig.  24,  p.  32) ;  the  perforation  of 
fbella  by  the  tongues  of  the  carnivorous  gasteropoda,  and  Uie  formation  of  holes  in 
wood  and  limestone  by  limpets.  Some  facts  in  surgery  also  illustrate  this  subject, 
(1)  dead  bone  is  removed  when  granulations  grow  into  contact  with  it :  (2)  if  a  hole  is 
twred  in  a  bone,  and  an  ivory  peg  di'iven  into  it,  and  covered  up,  so  much  of  the  peg  ns 
is  einbtilded  in  the  bone  will  be  removed.  (Paget.)  The  "  absorption  "  of  the  fnngs 
of  milk-teeth,  previous  to  sheddintr.  i.t  well  known.  In  the(>e  cases  the  rcmovnl  of  the 
bone  earth  is  effected  withotifc  the  (1«>veIopment  of  an  acid,  or  other  disturbance  of  the 
neutral  condition  of  the  circulating  fluid. 

t  Fossil  UTilvulves  ( trochi)  occupying  the  burrows  of  a  pholas,  were  discovered  by 
Mr.  Bensted  in  the  Kcnti«h-rag  of  Maidstone.  See  Mantell's  Medals  of  Creation. 
M.  Buvignier  h\%  found  several  apecies  of  Area  fo.«siliBed  in  the  burrows  cf 
iifhttdumi. 

I  It  seems  scarcely  noccn^ary  to  remark  that  the  bivalves  do  not  feed  upon  pey 
caoght  between  their  valves.  Microscopists  are  well  aware  that  sediment  taken  from 
the  alimentary  canal  of  bivalve  6hcllfi.-«h  contains  the  skeletons  of  animalcules  and 
niinnto  Tegetable  organisms,  whose  geometrical  forms  are  remarkably  varied  and 
beautiful ;  they  have  also  been  obtained  (in  greater  abandance  than  ordinary)  from 
mad  filling  the  interior  of  foMil  oyster-shells. 

i  When  placed  in  water  coloured  with  indigo,  th«y  mU  m  %  «\iQ(\.  \!aivftT«n^T^ 
c/emr,  bjr  ccBectiag  the  minute  particlei  and  condensing  them  inlo  «^  wAVfi^  Ivirca. 


SVAL  or  TEE  UOUXSCX. 

a  tiiTalvo  with  a  closed  nuntle.  like  llu 
great   jtfya    (Fig.   207),  whici 
lives  in  the  mud  of  tidal  ii<i*n. 
wiUi  only  the  enda  of  ila  hsf 
j>  combiucd  eipbons  exposed  at  l3f 

BurfiLOQ.*  Tlie  mphona  cao  b«  ei- 
timdcd  twice  the  lengtli  of  tin 
Bboll,  ordrnwucanipletdr^^ 
in  it ;  tlicy  ore  sepaaUd,  in- 
ternally, by  a  tliidc  tnuMndit 
wall.  The  bnuichia]  mpbaa  (•} 
lia8  tie  orifice  surroundMl  b; 
a  double  fringe ;  tlie  ezhoIeU 
Eiphon  (/)  boa  bat  a  angle  m 
of  tuDtaoles;  tkeso  otkmw  u> 
very  eensitiro,  and  if  nM] 
touched  Ibo  orifices  cIo«b  ud 
the  sjphon  itself  ie  rapidly  with- 
drawn When  unmolested,  *na- 
r  ut Rowsslendilyintothoorifice 
of  t]x<^  branchial  siphon,  vhiU 
unoUier  current  rises  up  froni 
thn  ixhaJcnt  tube.  Thereiem 
other  opening  in  the  mantle  ex- 
cept a  small  slit  in  front  (f) 
thiough  which  the  foot  is  pi»- 
tnided  Tho  body  of  the  oDnntl 
occupies  the  contro  of  the  AfSi 
{b)  and  in  froiit  of  it  is  th» 
mouth  (o)  furnished  with  U 
upporaod  alowarlip.whichan 
y  prolonged  on  onch  side  into  t 
pair  ot  large  meiubmnous  p&l]i 
(()  Thogills  (3)  ore-placed  tiro 
on  each  side  of  the  body,  and 
™°"''  M-c  attached  nJong  their  upper, 

bfilund  thelodytheyaro united toeocholhet 
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and  to  tho  eiphonal  partition.  Each  gill  is  composed  of  two 
laminrc,  divided  intei-nallyinto  a  scries  of  parallel  tubes,  indicated 
outside  by  transverse  lines ;  these  tubes  open  into  longitudinal 
'  channels  at  the  base  of  the  gills,  which  unite  behind  the  posterior 
adductor  muscle  at  the  commencement  of  the  ezhalent  siphon  (c). 
Examined  by  the  microscope,  the  gill  laminso  appear  to  be  a 
network  of  blood-vessels  whose  pores  opening  into  the  gill -tubes, 
are  fringed  with  vibratilo  cilia.  These  microscopic  organs  pcrfoim 
most  important  offices ;  they  create  the  currents  of  water,  arrest 
the  floating  particles,  and  mould  them,  mixed  with  tho  viscid 
secretion  of  the  surface,  into  threads,  in  the  furrows  of  the  gill, 
and  propel  them  along  tho  grooved  edge  of  its  free  margin,  in 
the  direction  of  the  mouth ;  they  are  then  received  between  tho 
palpi  in  the  form  of  ravelled  threads.     (Alder  and  Hancock.) 

In  Ml/ft f  therefore  (and  in  other  burrowers),  the  cavity  of  the 
ahell  forms  a  closed  branchial  chamber,  and  the  water  which 
enters  it  by  tho  respiratory  siphon  can  only  escape  by  passing 
through  the  gills  into  the  dorsal  channels,  and  so  into  the 
exhalent  siphon.  In  the  river-mussel  tho  gills  are  not  united 
to  the  body,  but  a  slit  is  left  by  which  water  might  pass  into 
the  dorsal  channel,  were  it  not  for  tho  close  apposition  of  the 
parts  under  ordinary'  ciicumstances  (Fig.  208  b),  Tho  gills  of 
tho  oyster  are  united  throughout,  by  their  bases,  to  each  other 
and  to  the  mantle,  completely  separating  tho  branchial  cavity 
from  the  cloaca.  In  Pecicn  the  gills  and  mantle  are  free,  but 
the  "dorsal channels"  still  exist, and  carry  out  tho  filtered  water. 

In  some  genera  tho  gills  subseiTO  a  third  pui-pose;  the 
oviducts  open  into  the  dorsiil  channels  and  the  eggs  are  received 
into  the  gill-tubes  and  retained  there  until  they  are  hatched. 
In  the  river-mussel  the  outer  gills  only  receive  the  eggs, 
with  which  they  are  completely  distended  in  the  winter  months 
(Fig.  208,  0,  o).  In  Cyclas  the  inner  gills  form  tho  marsvpium^ 
and  only  from  10  to  20  of  the  fry  are  found  in  them  at  one 
time ;  these  remain  until  they  are  nearly  a  quarter  the  length  of 
the  parent.* 

The  vnlvcH  of  the  Co7Jc7< //era  are  bound  together  by  an  elastic 
Wjnmcnt,  and  articulated  by  a  hinge  furnished  with  interlock- 
ing teeth.  The  shell  is  closed  by  powerful  adductor  muscles, 
but  opens  spontaneously  by  the  action  of  the  ligament,  when  tho 
animal  relaxes,  and  after  it  is  dead. 

Each  valve  is  a  hollow  cone,  with  tho  apex  turned  more  or 

•  Some  other  particulars  reipectliig  the  orginisfUlon  an^L  (i«T«\Q^m!eiv\.  dl  VcniX't^ 
fffiell-fl.«h  aro  given  in  Cltnptcr  J.    For  nn  account  of  Ihcli  tucuVu  «^«^£Bi  intVL^J^^ 
HdwanJt,  An.  So.  Nat.  J&iJ,  torn.  viU,  j>.  77, 
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rosomblcs  tho  ordinary  univ. 
handed  sjjiral  like  tho  rcvcr: 
is  spiral  and  tlie  other  flat,  . 


Fig.  20S.  Rirer-xniuseL 

tho  rosoniblanco  to  an  oporculat< 
striking. 

Tho  i-clation  of  tho  shell  to  th 
mined,  in  most  instances,  by  th 
tho  position  of  tho  ligament.  T 
tho  front,  and  the  ligament  is  j 
the  back,  or  dorsal  side  of  tho 
is  measured  from  the  anterior  i 
from  tho  rloi- —i 
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being  of  the  same  size  and  shape,  except  in  fhe  Odreida  and 
K  fow  others.  In  Oitrea,  Pandora,  and  Lyomia,  the  right  valve 
is  smallest;  in  Chamoitrra  and  Corbida,  the  left;  wMIst  the 
OMamaMm  follow  no  rule  in  this  Twpeot. 

The  biTalrea  ore  all  more  or  lem  intquiialeral,  Uie  anterior 


Flc»SOV.  &lU0|nriD^lll^L.(orlg(1l■l),w[Ih  the  Tight  roJre  and  montte-lulw  nmovei] ; 
'.  "g— *— "!  t, bniKhul oriAcB ;  v.Ioil opening;/,  root;  e,  moulh  ;  f, palpU 
being  nsoally  moch  shorter  than  tlio  posterior  sitle.  PeftiiiKulut 
is  noftrly  equilateral,  antl  in  Olyfimrru  and  Bolemyn  tho  anterior 
is  much  longer  than  tho  posterior  side.  Tho  front  of  the 
aniBllor  Fectens  is  shown  by  tho  byssal  notch  ;  but  in  tho  largo 
scallops,  oyBters  and  Spmidi/li,  the  only  indication  of  tho  posi- 
tion of  the  animal  is  alTordcd  by  tho  largo  internal  muscular 
impression,  which  is  on  tho  poiterior  side.  Tho  ligament  is 
•ometimea  between  the  umbnnes,  but  \a  never  anterior  to  them. 
The  JipAtfno/  \mpTri»ion,  inside  tho  shell,  is  always  posterior. 

BiTolves  arc  said  to  bo  cloet,  when  tho  ralrcs  fit  accurately, 
snd  gaping,  when  they  cannot  bo  complotoly  shut.  In  Gaatro- 
ehtnia  (PI.  XXIII.,  I'ig.  10},  the  opening  is  anterior,  and  sorrcs 
for  the  passage  of  the  foot;  in  Mi/a  it  is  posterior  nnd  eiphonal; 
in  SoJen  and  Qhjcimcria  both  ends  aro  open.  In  Byato-area 
(PI.  XTII.,Fig.  13),  there  is  ayentral  opening  formed  by 
corresponding  notches  in  tho  margin  of  tho  valves,  which  serves 
for  the  passage  of  the  byesus ;  in  Peden,  Avicula,  and  Anomia 
(Fig.  211,  <),  tho  byssal  notch  (or  titiut)  is  confined  to  tho  right 

The  tur/ace  of  bivalve  shells  is  often  ornamented  with  riba 
irhich  nditUe  from  tho  umboncs  to  tho  margin,  or  with  ri>ii- 
rmfrie  ridges,  which  coincide  with  the  Unea  of  gtcnA^i.    %auvi&- 
timee  the  acalptaiiag  is  oblique,  or  wavy  ;  i^i  TfUiua  Ju.\)U.Vi 
it  ucimSued  to  tb»  right  valyo.     In  nuvnT  apwafta  ii  PlnA«* 


400  iiisrAL  or  the  hollcsci. 

Teredo,  and  Curdiain,  the  Eurfoce  is  divided  into  twoueasbj 
a  traDsvprae  furrow,  or  by  a  chaniro  in  the  diroctioii  of  tie  fibt 
Tlio  luniiU  (.wo  i'ig.  14,  p.  20)  is  an  oval  space  in/r«nt  of  a» 
beaks ;  it  is  doeplr  impressed  in  Cardium  retutum,  Z>.  AtlarU 
•^ravata,  and  tlio  9«nii?  Opis.  Wheaa  similar  impiession  ei 
bebind  tho  licaks,  it  ia  termad  the  eicutchfon.* 

The  liijnmnit  of  the  Conchi/em  forma  a  substitat«  for  flu 
musclps  by  ■which  the  valves  of  the  Braehiopoda  are  qtened. 
It  tonsists  of  two  parts,  tho  ligament  properly  so  called,  ■ 
thr;  txirtilagf ;  Ihey  exist  either  combined  or  distinct,  and  sor 
titiips  one  is  developed  and  not  tho  other.  The  external  ligament 
is  a  homy  Eubstance,  eimitar  to  the  fpidfrmis  'which  cloth«atlM 
valves ;  it  is  usually  attached  to  ridgos  on  tho  poaterior  hing«- 
margins,  behind  the  umbones,  and  is  consequently  stret^ifd 
by  the  closing  of  the  valves.  The  ligament  is  large  in  the  ri 
mussels,  mid  small  in  tho  Madras  and  Myas,  which  have  t 
largo  internal  cartilage;  in  .Jrca  and  Frxliinculue  tho  ligu 
is  sprpnd  over  o  flat,  lozenge- shaped  area,  situated  between  flii 
uinbones,  and  furroired  with  caitilage  grooves.  In  Chama  and 
Je-mirdia  the  ligament  splits  in  front,  and  fonns  a  spiral  rooai 
cai'h  umbo.     The  Plwl.ides  have  no  lignraont,  but  the  ontCTi«r 
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(PI.  XXTT.,  FigB.  13,  11).  and  in  ATyo  it  is  continued  ovei'  tlia 
(Iphons  and  closed  mantle-lobes,  making  Uie  ahell  appeu 
iiOtntal. 

The  interior  of  biralvea  is  inscribed  witb  (jmractors  borrowed 
directly  from  the  shell-fish,  and  afibrding  a  surer  clue  to  its 
afSnities  than  those  which  the  exterior  presenta.  Tho  structure 
of  the  hinge  characterises  both  families  and  genera,  whilat  the 
condition  of  the  reapirafory  and  locomotive  organs  may  be  fo 
■oma  extent  inferred  from  the  muacular  markings. 

The  margin  of  the  shell  on  irhich  the  ligament  and  teeth 
■»  ntoated,  is  termed  tho  hingt-Une.  It  is  very  long  and 
abaight  in  Avieula  and  Area,  very  short  in  VulttUa,  and  curved 
in  most  genera.  The  locomotive  bivalves  have  generally  the 
sbongest  hinges,  but  the  most  perfect  examples  are  presented 
by  Area  and  Spondyltu,  The  central  teeth,  those  immediately 
beneath  tho  umbo,  are  called  hinge  (or  cardinal)  teeth ;  those 
on  each  side  nro  lateral  teeth.  BomotimoB  lateral  teoth  are 
developed,  and  not  cardinal  teeth  {Alatmodon ;  Kellia) :  mora 
frequently  tho  hinge-teeth,  alone  are  present.  In  young  shells 
the  teeth  are  sharp  and  woU-deEned ;  in  aged  HpecimenB  they 
■ro  often  thickened,  or  pyen  obliterated  by  irregular  growth 
^Ilippopodiiim)  or  the  encroachment  of  ihe  hinge-lino  (Ptclan- 
tuiaf).     Many  of  tho  fixed  and  boring  sheila  ore  edcnliihui.' 

The  muMu/or  impreui<nia  are  those  of  tho  adductors,  tho  foot 
and  byssus,  the  siphons,  and  the  mantle  (soo  pp.  19,  2< 


Fig.  J19,  L.'fUulv.  {IWtntB  .iu'.l  Muihl  Tnlvc. 

a,  ii4il(icitt;  p,  pcdiil  hiiimslon;  n,  fid  id  Um:  r,!gament»l  margin;  c,  r,  roi- 

ISft:  1. 1,  sntttiilr  »n  ;  b,  \ijml  litiDS. 

The  adthKtor  imprfisiam  are  usually  simple,  altltfva.^  fea 
■  The  ildiUUnn  d  btrtln  rielli  amy  be  iiiled  thiw '— cuAlmil  \b^1i,^^  <it\ — 
au>ng^iiiilifheAl'-t>\r,Siiit\ietr/i;  ItiKrsI  tesQil— l,a-J,oi  VwAqA«  »i&' 
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miiHcles  themselTea  may  be  composed  of  two  element^.'  u 
in  Cytlierea  chione  (Fig,  H,  p.  20)  and  the  ccmmon  oystn. 
Ihn  impression  of  the  posterior  adiiuctor  iu  Spcndi/liu  is  doubU 
<Pl.  XVI.,  rig.  13).  In  Fecten  vaHiu  [Fig-  210,  a  a),  large 
jndBpendent  improsaionB  are  formcid  by  lie  two  portions  ot 
tho  adductor,  ond  in  the  k/t  vuIto  thoro  ia  a  third  impresdon 
(/()  produced  by  the  foot,  which  in  the  byssiferous  poctens  k  t 
eimplo  conical  muscle  with  n  broad  base. 

In  the  left  Talvo  of  Anomia  tioro  nre  four  distinct  muBcaUr 
improssiocs  (Fig.  213).  Of  these,  the  small  posterior  spot  alone 
ia  produced  by  iha  adductor,  and  corresponds  with  the  sobtjirr 


impveaaion  in  the  right  valve.  The  adductor  itself  (Fig.  212,  o) 
is  double.  The  largo  central  improBsion  (p)  is  produced  by  the 
iiiusclo  of  the  plug  (the  equivalent  of  the  bj/sml  muscle  in  iiinnii 
and  Modiola).  Tho  small  iinpression  within  the  umbo  [»)  and 
the  third  impression  in  tho  disc  (j/)  (wanting  in  Plaminov\ia)  bw 
caused  by  tho  retractors  of  the  foot. 

Tho  term  mOTiomi/ari/,  employed  by  Lamarck  to  ^ligHngiiiJi 
tho  bivftlvos  with  one  adductor,  applies  only  to  tho  Otirrida, 
part  of  the  Aviailida,  and  to  the  genura  Tndacna  and  MiSM*. 

Tho  dimijary  bivulvea  iave  a  second  adductor,  near  the  txtteoM 
margin,  which  is  small  in  MytHui  (Fig.  30),  but  large  in  Pinim. 
Tho  retractor  muscles  of  the  foot  [already  alluded  to  at  p.  20) 
hare  their  fixed  points  near  those  of  the  adductors ;  tho  anienoi 
pair  are  attached  within  the  umbonea  (Fig.  214.  u  u),  or  ncanr 
the  adductor,  as  in  Astarle  and  Uiiio  (Fig.  209).  The  posteria 
pair  {p'p)  are  often  close  to  the  adductor,  and  leave  no  sepwah 

•  Ccmparo  iSe  elicU  pf  moJiu/o.  PL  XVII.,  Fig,  S.  wilh  Ihowooieol,  Fig.  TU. 
1  Fig,  all.  Klghl  rnlvo  oF  Anoniia  epHippiiuii,  L.    I,  liginnnlnl  iirnp««i  (,  iB» 
Tin  UiS.  LeR  taite;  I,  ligament  pir.    Fig.  m.  Musculu  tjUua,  Ima  ■  dnulf 
comruuuiciited  by  A.  HantDclL,  E«f\.    f.  lb«  foot  -,  pf.  iho  pJ^-    Tti«  invdi  p  It 
^ffBnoraJydMcribcdM  »  portion  t* 
of  Hi,  ,|,oll  with  Carolia  «nA  fin 
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impimnon.  ^le  I7nioni^  have  two  additional  retractore  of  tbo 
foot,  attached  Uteiall;  belkind  the  anterior  adductors ;  in  Leda, 
Bolendla,  and  a  few  others,  this  lateral  attachment  forms  a 
line  extending  from  the  anterior  addnctor  backwards  into  the 
nmbonal  region  of  the  abell.    (S«e  Fl.  XVU.,  EigB.  21,  22.) 

In  those  shellfish  like  i*inna  and  the  mussel,  which  are  per- 
manentlj'  moored  by  a  strong  bguia,  the  foot  (/]  servos  only  to 
mould  and  fix  the  threads  of  which  it  is  formed.  The  fibres 
of  the  foot-muBoleB  pass  chiefly  to  the  bysauB  (b),  and  besides 
tltese  two  additional  muscles  {pp)  are  developed.    In  Flnna, 


ilaacla ol  llodMa.' 


Modiola,  nuiDnittaia  the  byBsal  muscles  are  equal  to  the  great 
addnctora  in  mze. 

In  a  few  rare  instances  the  muscles  are  fixed  to  promi- 
nent apcphyta.  The  falciform  proceaet  of  Phoiae  and  Teredo 
(PI.  XXm.,  Figs.  19,  2G)  are  developed  for  the  affacliment  of 
the  foot-mnsclo ;  the  posterior  muscular  ridge  of  Diccrat  and 
Cnrdilia  resembles  a  lateral  tooth,  and  in  the  extinct  genus 
BadioliUt  both  adductors  were  attached  to  large  tooth-like  pro- 
tsesses  of  the  opercular  valve ;  but,  as  a  rule,  the  muscles  deposit 

■  Wtg.  tu.  ttmealMi  (jif«n  ot  Aliidiola  nodiohi>,I<.,  Iiom  &  an.fi\ii%  ussss,ia&- 
cWsf  Kt^-  Htaark,  Ekj.    aa,  MDleriar,  a'o',  pottertot  »fl4ii(Soi»-,  »«  »iA  v'l*  ,V^ 
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less  ebell  than  Uie  mantle,  and  their  imprnwioM  deepanvilk 
nge. 

Tho  pallia!  Fine  {Fig.  214.  ffi]  u  produced  by  t]u  mnicnlv 
fibres  of  the  mantle-maTgin ;  it  is  bnAen  up  into  imgnlit 
ppota  in  tho  monomrary  tuvalveo,  and  in  Soxmbm  and  Patagn 
Kontrjica. 

Tbo  tiphonal  imprfuton,  or  paUial  aimu  ^g.  14,  p.  SO),  onlf 
exists  in  those  Bhells  which  havo  retractile  aiphonfl ;  its  deptt 
is  an  index  to  their  length.  The  large  cambined  nphoni  rf 
Mya  (Fig.  207)  are  much  longer  than  tlte  shell ;  and  thoM  <t 
Borao  Tellinida  throe  or  foor  times  ita  length,  j-ot  they  an  eoof 
plctelf  retractile.  The  amall  aiphona  of  Ci/daa  and  Awna 
caoso  no  inflection  of  the  paUial  line.  The  form  of  the  Hn> 
is  characteristic  of  genera  and  species. 

In  the  umhoaal  arra  (within  the  pallial  line)  then  are  sons- 
times  furrows  produced  by  the  viscera,  which  may  be  diiliB- 
guishcd  &om  the  moecular  markings  hj  absence  of  poUdh  ui 
outline.    (Soo  Ludtia,  PI.  XLX.,  Fig.  6.) 

Fouil  bivalvee  are  of  constant  occurrence  in  all  sodimontai; 
rocks;  they  are  somewhat  rare  in  the  older  formations,  Inl 
increase  steadily  in  number  and  Tariety  through  tho  tttvniaf 
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the  ahelU  could  not  be  determined  from  such  specimons.  Our 
knowledge  of  the  extinct  BadicHiU  is  derived  from  natural 
moulds  of  the  interior,  formed  before  the  dissolution  of  the 
inner  layer  of  shell,  or  from  specimens  in  which  this  layer  is 
replaced  by  spar. 

The  necessities  of  geologists  haye  compelled  them  to  pay  very 
minute  attention  to  the  markings  in  the  interior  of  shells,  to 
their  microscopic  texture,  and  every  other  available  source  of 
comparison  and  distinction.  It  must  not,  however,  be  expected 
that  the  entire  structure  and  affinities  of  molluscous  animals 
can  be  predicated  from  the  examination  of  an  internal  mould  or 
a  morsel  of  shell,  any  more  than  that  the  form  and  habits  of  an 
extinct  quadruped  can  bo  inferred  firom  a  solitary  tooth  or  the 
fragment  of  a  bone.* 

The  systematic  arrangement  of  the  bivalves  now  employed  is 
essentially  that  of  Lamarck,  modified,  however,  by  many  recent 
observations.  The  families  follow  each  other  according  to  rda- 
tumship,  and  not  according  to  absolute  rank ;  the  Veneridai  are 
the  highest  organised,  and  from  this  culminating  point  the 
stream  of  affinities  takes  two  courses,  one  towards  the  Myas, 
tho  other  in  the  direction  of  the  oysters ;  groups  analogically 
related  to  the  Tunicaries  and  Brachiopoda, 


Fam.  1.  Ostroidse. 

2.  Aviculida?. 

3.  Mytilidcc. 


SECTION  A.    AsirnoNiDA. 
a.  Pallial  line  simple :  Integro-pallialia. 

4.  Arcada). 


5.  Trigoniadso. 

6.  Unionidao. 


SECTION  B. 

7.  Chamidse. 

8.  Ilippuritidre. 

9.  Tridacnidfo. 
10.  Cardiadse. 


SlPnONIDA. 

11.  Lucinidse. 

12.  Cycladidtc. 

13.  Cyprinidiip. 


h.  Pallial  line  simuited :  Sinu-pallialia. 


14.  VeneridoB. 

15.  Mactridao. 

16.  Tellinidse. 

17.  Solenido). 


18.  Myacidae. 

19.  Anatinidco. 

20.  Gastrochconidoo. 

21.  rholadidao. 


The  chanctern  which  havo  been  moat  roAied.  otl  ioit  ^M\\i 
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fruiahiiig  theso  groups  awl  the  gpnera  of  bivalves  »n  Uk  (al- 
lowing, stated  nearly  in  the  order  of  their  value : — 

1.  Extent  to  which  the  mantle-lobea  are  unitwL 

2.  Numbvr  ftod  position  of  muBculor  iroprossioiia. 

3.  Presence  or  ab^euce  of  a  ixiliiat  siatti. 
i.  Form  of  the  foot 

5.  Structure  of  the  troBeAid!. 

II.  Microscopic  Btnicture  of  the  shell,    (v.  p.  31 .] 

T.  Positiou  of  the  ligamrnt,  iatemal  or  eactonuU. 

8.  Dentition  of  the  hinge. 

0,  Equality  or  inequality  of  the  valves. 

10.  Eegulority  or  irregularity  of  form. 

11.  Habit;^fr©o,  burrowiag  or  fljced. 

12.  Medium  of  respiraLioD,  freeh  or  salt  vmtcr. 

A  few  exceptions  may  bo  found,  in  which  one  or  other  d 
thoso  charactora  does  not  poesees  its  usual  value.*    Such  iB> 
stunooa  eerva  to  warn  us  against  too  implicit  reliance  on  lin^ 
ckinidera.     Qroupa,  to  be  natural,  must  be  based  od  tha  con-   ^ 
sideration  of  all   these  particulars — ou   "  tho   totality  of  th«    ' 
animal  organisation."     (Owen.) 

Secrion  a.  —  AsiPiioifiDA. 

Animtil  unpi-ovided  with  reapiratory  siphons;  mantle-lolw 
free,  or  united  at  only  one  point  vchich  divides  the  broncluiil 
from  the  cxhalent  chamber  [cloaca) ;  paltial  imprension  simplr. 

Shell  uaually  pearly  or  Bub-naereous  inside;  coUular  d- 
leinally  ;  pallial  lino  simple  or  obsolete. 


inripii  (10>,  >iid  Crfjrfotfm  (11) 
fl.  Cbriu/n  (IB)  hpU  Pandora  (IB)  uv  more  iaeiiuinlvi  Hmn  i 
oTcoulla  (I)  ii  equtvalie. 

10.  iriMxila  l\),  jtiOiiTia  (6),  J/ygcAona  uid  OumBtlriaiVt) 

11.  ftctmlifree.lirMifsroui.Mlli. 

T«rlM  ulih  flya  Mid  tocoiity  In  Id*  MH 

lana  01  the  foot,  u  Litluidmivx  asA  (Iit;iiliiui->Kii!ai%  ^ 

UnliivMwii  LucBUt. 

It.  JVttvailiaa  1«  •  Ant  Soft*,  mA  Scniihidn  »tortir--«i>m  A 
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Family  I. — Ostreidje. 

Shell  inequiTalye,  sliglitly  inequilateral,  free  or  adherent, 
^flting  on  one  yalye ;  beaks  central,  straight ;  ligament  in- 
smal ;  epidermis  thin ;  adductor  impression  single,  behind  the 
dntro ;  pallial  line  obscure ;  hinge  usually  edentulous. 

Animal  marine;  mantle  quite  open;  very  slightly  adherent 
>  the  edge  of  the  shell ;  foot  small  and  byssiforous,  or  obsolete; 
ills  crescent-shaped,  2  on  each  side ;  adductor  muscle  composed 
r  two  elements,  but  representing  only  the  posterior  shell-muscle 
f  other  bivalves. 

The  union  of  the  Ostreidce  and  Pectinidce^  as  proposed  by  the 
Qihors  of  the  **  History  of  British  MoUusca,'*  has  not  proved 
sttisfactory.  The  genus  Ostrea  stands  quite  alone,  and  distinct 
rom  all  the  Fectinidoe  in  the  structure  of  its  gills,  which  are 
ke  those  of  Avicula,  and  by  resting  on  its  left  valve.  The  shell 
lao  is  more  nacreous  than  that  of  the  scallops 

OsTREA,  L. — Oyster. 
SynonymSj  Amphidonta  and  Pycnodonta,  Fischer.     Poloris, 

Type,  0.  edulis,  L. 

Example,  0.  diluviana,  PL  XVI.,  Fig.  1. 

Shell  irregular,  attached  by  the  left  valve  ;  upper  valve  flat 
►r  concave,  often  plain;  lower  convex,  often  plaited  or 
bliaoeous,  and  with  a  prominent  beak;  Ugamontal  cavity 
riangular  or  elongated;  hinge  toothless;  structure  sub- 
lacroous,  laminated,  with  prismatic  cellular  substance  between 
he  margins  of  the  laminae. 

Animal  with  the  mantle-margin  double,  finely  fringed;  gills 
dearly  equal,  imited  posteriorly  to  each  other  and  the  mantle- 
iobcs,  forming  a  complete  branchial  chamber ;  lips  plain ;  palpi 
lingular,  attached;  sexes  distinct.* 

Distribution,  70  species.  Tropical  and  temperate  seas.  Norway, 
Black  Sea,  &c. 

Fossil  J  200  species.     Garb.  — .    United  States,  Europe,  India. 

The  interior  of  recent  oyster- shells  has  a  slightly  nacreous 
lustre;  in  fossil  specimens  an  irregular  cellular  structure  is 
often  very  apparent  on  decomposed  or  fractured  surfaces.  Fossil 
oysters  which  have  grown  upon  Ammonites,  Trigonice^  &c., 
frequently  take  the  form  of  those  shells. 

In  the  " cock's-comb "  oysters  both  valves  are  plaited;  0, 
diluviana  sends  out  long  root-like  processes  from  its  lower 

•  Hie  couTM  of  tho  alimentjuy  canal  in  Uio  common  oyftei  \ft  VDAaR««^\'J  tc\(cv 
•Mtcd  by  VcU,  tadcooiedin  tb§  Qncbud  ed.  of  Curier. 
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Talve.  The  "  tree-oystor "  (DMuir«(rM,  Sw.)  g 
root  of  tlie  mangrove.  OfBter  idiella  become  very  Uuck  irill 
&ge,  espeotaUy  in  Taii^  V^w;  the  ftMdl  oyateT  of  Um  Ttgm 
(0.  fon^irosfW^)  attaiiu  KlangQiettiioftat  The  greatest  memj 
of  ofster-banka  ia  a  spoogs  (OKoKa),  iMck  eatx  into  the  tiIte, 
both  of  dead  ajid  Unng  duUa ;  at  flnt  only  email  roani  tid«« 
at  iire^iloi  intorrolfl,  *ni  alien  diyyod  in  reguiur  patl 
are  yistblo ;  but  ulliiiuitely  Ow  dtiU  ii  oomplotHly  miiifd 
fulls  to  pieces.  Natnisl  t^ite-bukt  vanally  occur  in  i 
•everal  fathoms  deep ;  tha  oyitaa  ipnni  m  May  &nd  •Ttuu, 
the  fiy  ("epata")  axe  axtenaiTatf  ooUaotod '•nA  ntDorert 
artifioial  groimdg,  or  tutke,  irbm  tlw  miar  u  ««y  «b>illii) 
Utej  oro  then  called  "  jutina,"  taH  do  not  fllKm  theii  b 
growth  ia  leas  than  five  or  wren  jaanivlulit  Um  "  Ms-ofstcn ' 
ore  fuU-grovnin  four  yeara.  Natire  oy«t«ia  do  not  iatei  ' 
aud  eometimea  many  die  in  the  Kpawniog  ae&Km;  Ihsy  a 
liable  t{i  he  killed  by  frost.  Theeeason  iBfrom  August  4  toUartt 
From  20,000  to  30,000  bueheb  of  "  natiree  "  and  100,000 bo^ 
of  Een-oyators  are  annnaUy  sent  to  the  LondoD  market.  ^ 
Dlh(?T  species  of  oysters  ore  eaten  in  India,  China,  Anatnlia,  Ifc' 
"  Oreeii  oyaters  "  are  those  vbid 
I.  have  fed  on  eou/c 

~  b-gaiera,    Gryphtta,  lAiniid. 

incurvtt,  Shy.  (section),  Kg. 

Tree,  or  very  slightly  it- 

'  tached;    left  rolve  with  a  piemi- 

nent,  incurved  umbo ;  right  nln 

^^_  Email,  concave.    Fenit,  30  ipedoL 

Fig.  215,  Cryyiisa.  Lias  —  Chalk.    Enrope,  India. 

Exoiiym,  Sby.  E.  wnicD,  PI.  XVI.,  Fig.  2.  Shm  chjunt- 
sbapci],  attached  by  tho  left  valve ;  umbones  sub-spiral,  taraad 
to  the  poatoiioE  side  ((',«.  reversed) ;  right  valve  opercuUr. 
Fossil,  46  spaoiea.  L.  Oolite  —  Chalk.  United  States ;  Enrt^ 
Dimna  (Deshnycsnnn),  Eotwult,  1859.  Mfm.  Soc.  G6d 
li.  III.  471,  t,  15.  Fig.  3.  Z.  Eucfne,  Paris.  The  fignre  is  mfci 
like  an  oyjiiter,  and  tho  "  second  addnctor  impressioD,"  od 
account  of  which  it  is  named  Dimya,  is  rather  like  the  imall 
anterior  sear  Jn  Pcdcn  {Fig,  210), 

Anoiua,  L. 
EtijTnology,  anomios,  unequal. 
Examph,  A.  Aehmus,  Pi.  XVT.,  Fig.  3. 

Synonyms,    Feueatrelia,   liolten;    Copa,    Humph.   A  enigma,     i 
Koah. 
SMI  anb-orbiculM,  yar?  ^KMKte,  \i«D&sMW(fc.  «&.  «i«B*\ 
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pearly  within,  attached  by  a  plug  passing  through  a  hole  or 
"^  aoich  in  the  right  yalre :  upper  valve  convex,  smooth,  lamellar 
"f'jlKt  striated;  interior  with  a  sub-marginal  cartilage-pit,  and 
*;  jfenr  jmucraar  impressionB,  3  sub-central,  and  one  in  front  of 
^'tteoaitilage  (see  Fig.  213,  p.  402) :  lower  yalye  concave,  with  a 
^^#Hp^  rounded  notch  in  front  of  the  cartilage  process ;  disk  with 
—^jIMmgle  (adductor)  impression. 
-'^^Ammal  with  the  mantle  open,  its  margins  with  a  short  double 
;  lips  membranous,  ^ongated;  palpi  fixed,  striated  on 
aides ;  gills  2  on  each  side,  united  posteriorly,  the  outer 
incomplete  and  free  ;  foot  small,  cylindrical,  subsidiary 
•  lamellar  and  more  or  less  calcified  byasal  plug,  attached  to 
upper  valve  by  three  muscles ;  adductor  muscle  behind  the 
musdes,  small,  comi>osed  of  two  elements;  sexes  dis- 
;  ovary  extending  into  the  substance  of  the  lower  mantle- 

=^ !    In  ^.  pemoidesy  from  Oalifomia,  there  is  an  anterior  {pedal) 

^^'jUsoolar  impression  in  both  valves. 
-'-    ''There  is  no  relationship  of  affinity  between  Anomia  and 

^JWs&ni^uia,  but  only  a  resemblance  through  formal  analogy; 
^^;fte  parts  which  seem  identical  are  not  homologous."    (Forbes.) 

-^     The.AnomisB  are  found  attached  to  oysters  and  other  shells, 

"*'  and  frequently  acquire  the  form   of  the  surfaces  with  which 

9^'  fteir  growing  margins  are  in  contact.    They  are  not  edible. 

^     Duiributiont  20  species*    North  America,  Britain,  Black  Sea, 

^  India,  Australia,  West  America,  Icy  sea.     Low  water  —  100 

=  fithoms. 

^     Fo$$il,  36  species.    Oolite  — .    Chili,  United  States,  Europe, 

'  India. 

Suh-'genera,  Placunomia  (Oumingii),  Broderip.  Synonym, 
Pododesmus,  Phil.  P.  macroschiama,  PL  XYI.,  Fig.  4.  Upper 
valve  with  only  two  muscular  impressions;    the  pedal  scar 

'~  ladiately  striated ;  the  byssal  plug  is  often  fixed  in  the  lower 
valve,  and  its  muscle  becomes  (functionally)  an  adductor.  Die- 
tribuium,  18  species.  West  Indies,  Britain  (P.  patelli/ormU), 
Kew  Zealand,  California,  Bohring's  Sea,  Ochotsk.  —  60 
fiithoms. 

Limanamia  (Grayana),  Bouchard.  Shell  eared  like  Lima. 
Foesil,  4  species.    Devonian ;  Boulonnais,  China  ? 

Placuna,  Solander. — ^Window-Shell. 

Eiymology,  plakous,  a  thin  cake.         > 

Example,  P.  sella,  PI.  XVI.,  Fig.  6. 

8hdi  suborbicolar^  compressed,  translucent,  fi^,  t«i^Xk%  v^tiv 
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the  right  valvp  ;  hinge  area  nairo-w  and  obscure;  a*rti1s|n 
Biipjiorted  hy  tiro  diverging  ridges  in  the  nght  ralv*  and  cor- 
responding groavea  in  the  left;  muaoulai'  impreesioD* doul>l>>, 
the  larger  element  round  and  ceatral,  ttie  smaller  disditct  u>i! 
crescent  shaped,  in  front  of  it. 

The  Plftounw  are  Tory  closely  allied  to  Anfmin ;  and  mauT 
intermediate  forms  may  be  traced.  The  shell  of  mch  coiuiiiU 
entirely  of  Hub-nacroons,  plicated  laminae,  peculiarly  sepotaUe, 
and  ocoaaionally  penetrated  by  minnte  tubuli,  (Carpenter-)  P. 
ttlUt,  rolled,  from  ita  shape,  the  "  Baddlo-oyster,"  ia  rtnsarkoUf 
Htriated.  In  P.  pUimta,  PI.  XYI.,  Fig.  6.  the  anterior  cwti- 
lagp  ridge  is  only  half  as  long  as  the  other,  wbioh  appear*  to  be 
connected  iritb  ^e  economy  of  the  shell  when  young :  in  speci- 
mena  1  inch  across,  thei«  is  a  pedal  impreBsion  bsloir  the 
cartilage  gronvos  of  the  upper  valre.  and  a  ahAllow  ainuE  is  ^ 
margin  of  the  lower  ralTC,  indicating  a  alight  hyssal  ttttadf 
ment  at  that  ago. 

riaoma.*  is  osaontially  like  Anomia,  having  the  gennstirt 
f^ystem  attached  to  the  right  mantle-lobe,  and  the  TBQtndl 
(ixposed.  The  mantle-margin  is  cirrated,  and  furaished  with  k 
turtnin,  as  in  Pocten ;  the  foot  is  tubalar  and  extensile,  but  hM 
no  distinct  muecles  except  the  email  one,  n'hose  existence  in  I 
r.placaila^VX.  XVI.,  Fig.  G)  we  had  prodicated  &r>m  oiwnina- 
tion  of  tho  i-hell.  t  The  small  muBcular  impressions  befon 
and  in  the  rear  of  the  adductor  are  produced  by  euapenaen 
of  the  gillB.  I 

Distribution,  4  epocies.     Scindo,  North  Auatralio,  China. 

8iib-rjenrra.  CaroCia,  Cantraine,  1835  (after  Prinoe  Charles 
Bonaparte).  Sf/nonym,  Hemiplacuna,  G.  Sby,  Type,  C.  placu- 
noides,  PL  XVI.,  Pig.  7.  Shtll  like  Placuna;  hinge,  whan 
young,  like  Anomio,  with  a  bysBal  plug  passiiig  throogli  a 
small  deep  sinnB  in  front  of  the  cartilage  prooess,  which  ie  closed 
intheadult.  Dittributton,  3  speciea.  (British Unseum),  Tertiary. 
Egypt ;   America  ? 

Placunnpsii.  Morris  and  Lyeott.  P.  Jnrenais,  Itcomer.  Bnb- 
orbicular,  upper  Tttlvo  convex,  radiately  Htriated,  or  taking  Hba 
fojTQ  of  the  Burfaco  to  which  it  adheres ;  lows'  valve  fiat ;  liga- 
mental  groove  sub-marginal,  tfansverae ;  muaoolu'  impnawm 
large,  sub-central.  Foisil  i  species.  Lower  Oolites,  Emope. 
'  Placenta,  BetziuB.  Cartilage  grooves  slightly  divergent,  ^» 
posterior  one  the  longer  of  the  two ;  mnacular  impreaaion  Bob- 
centiaL 

1  Thit  organ  mieai»  tni«[mMnlv\ieb>|Mnl->'wn>h'l  Ki««riiL,™aiiii  ■*■».  *fcV», 
•»  tt«i»  <•  BooUior  opmUng  lot  11»  !«««»<»  »>'S»»- 
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Pectkk,  0.  F.  Miaier.    Scallop. 

Etymology,  paten,  a  comb. 

Tsfpe,  P.  maximos  (Janin,  Bcham.) 

iSynonynK,  Argos,  Poli.  Ducitee,  Bcjil.  Amosinm,  UuMfeldt. 

Bhtll  Eab-orbicular,  Tegular,  resting  on  die  right  valve, 
Baoally  ornamented  wiUi  radiating  riba ;  beaks  apptoximate, 
wred ;  aiit«rior  eore  moat  prominent ,-  postorior  side  a  little 
eUiqae ;  right  valve  moat  convex,  with  a  aot«h  below  the  iront 
mu;  hinge-margios  straight,  united  by  a  narrow  ligament; 
(■HilAge  internal,  in  a  central  pit ;  adductor  impreesion  double, 
tibitcare ;  pedal  impreasion  only  in  the  left  valve,  or  obsolota 
(Kg.  210). 

.Animal  with  the  mantle  quite  open,  its  margins  double,  the 
inner  pendent  like  a  curtain 
(m)  finely  fringed ;  at  its 
bue  a  row  of  conspicuous 
ntind  black  eyes  (ocdlt)  sur- 
nmnded  by  tentacular  61a- 
ments ;  gills  (frr)  exceed-  '" 
ingly  delicate,  creecent- 
dwped,  quite  disconnected 
poateriorly,  having  separate 

axonrrent canals ;  lips  folia-  r.g..i».  *«.."•«..«.- 

oeoos ;  palpi  truncated,  plain   outside,    striated  within  ;    foot 
finger-like,  grooved,  byHBiforouB  in  the  young. 

Kie  Scallop  {P.  moitmtw)  and  "quin"  [P.  optnularii)  bm 
Mteemed  delicacies ;  the  latter  covers  extensive  banks,  eapeiuaUy 
on  tba  north  and  west  of  Ireland,  in  IS  to  25  fathoms  water. 
Hw  scallop  ranges  from3 — lOfathoms;  its  bodyis  bright  orange, 
or  scarlet,  the  mantle  fawn-colonr,  marbled  with  brown;  the 
ahell  is  osed  for  "  scalloping"  oyatere,  formerly  it  was  em- 
ployed as  a  drinking-cnp,  and  celebrated  as  such  in  Ossian's 
"  hall  of  sheila."  An  allied  species  has  received  the  name  ol 
"St.  James's  shell"  {P.  Jaathanu);  it  was  worn  by  pilgrims 
to  the  Holy  I^nd,  and  become  tie  bodge  of  several  orders  of 
knighthood,  t 

Most  of  the  Pedtnt  spin  a  byssuB  when  young,  and  some, 
like  P.  variiu,  do  so  habitually ;  P.  niveut  moors  itself  to  the 
fronds  of  the  tangle  {Laminaria). 


The  Bov.  D.  Landsborougli  cibeorvod  the  fry  of  F.  irprmlorii, 
whcD  Ices  than  tho  size  of  aeizpence,  Ewimming  in  apoolol 
Goa-wator  left  by  tLe  ebbing  ot  the  tide.  "  Their  motion  th 
rapid  and  dg-7Ag ;  they  aeomed,  by  the  eudden  opaning  abi 
cloeiDg  of  their  vulvea,  to  have  the  power  of  dartbg  like  u 
arrow  through  the  water.  One  jerk  carried  them  gome  yimb,., 
and  then  by  another  eudden  jerk  thoy  were  off  tu  a  : 
a  UifFeront  tack." 

The  shell  of  Prtten  and  the  guccooding  genera  coneislailt 
exclusively  of  membranons  Lunicai,  coarsely  or  finc'ly  co 
gated.  It  is  composed  of  two  very  distinct  layers,  difiensg 
colour  (and  also  in  texture  and  deetructibility),  but  hsi' 
eeseutially  the  samQ  etruotuie,  Traoe*  of  cellalarity  are  i 
tiniea  dieooTerablo  on  the  extonml  auTfk«e; 
distinot  prismntio-cellolar  layer  ezUxnally.     (Carpenter.) 

Sub-genera,    Neithea,    Droaet,    Tola,    Klein.      P.   quicqn 
costutue  nnd  other  fossil  epeciee  with  concavo-ca 
and  distinct  hinge-teeth;  the  inner  layers  of  thef 
wanting  in  all  Bpedmene  from  the  Engli^  chalk. 

Pallium,  Schum.  P.  plica,  PI.  XT!!.,  Pig.  8.  Hinge  obacnrely 
toothed. 

Ilinnilai  (Corleaii)  Defr.  P.  puaio,  PI.  XVI.,  Fig.  10.  SheD 
regular  and  byasdferoua  when  young;  afterwards  cementing  ill 
lower  valve  and  becoming  more  or  lesa  irregular. 

Dietribiition,  2  speciea. 

FoieO,  Trias  P    Upper  Qreensand  — ,  Europe. 

Hemipecten,  A.  Adams.  H.  Forbeaianus,  PI.  XVI.,  Pig.  il. 
Shell  hyaline,  posterior  ears  obsolete,  anterior  prominBiit: 
right  valve  flat,  byssal  sinus  deep ;  struaturo  permeated  bv 
microscopic  tubuli,  as  in  Lima. 

Amusiuni,  £lein.  Shell  nearly  equivutred,  gaping  in  front 
and  behind;  smooth  outaide,  generally  marked  with  radintiDf 
groovoa  inaide. 

i>M(n&u<u>n,  176  species.  World-wide;  Nov»*ZombU— Cape 
Horn ;  —  200  fathoms, 

Foisil,  4S0  species  (inoluding  ATiouIo-peoteiL}.  Oub. — . 
World-wide. 

Ldu,  Bmgnieie. 
Etymology,  Itma,  a  file. 

Rcamph,  h.  squamosa,  PI.  XVI.,  Fig.  11.   (Ostre*  lijn*,  L.) 
Synonym*,  PlagioBtomg.  (IjlawydV  Shy.        P.  oardiifoime, 
PI.  XVI.,  Fig.  la. 
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braight,  gaping,  posterior  rounded,  usually  close;  umbones 
part,  eared;  yalyes  smooth,  punctate-striate,  or  radiately 
ibbed  and  imbricated;  hinge  area  triangular,  cartilage  pit 
antral ;  adductor  impression  lateral,  large,  double ;  pedal 
Bars  2,  small. 

Animal,  mantle-margins  separate,  inner  pendent,  fringed 
riih  long  tentacular  filaments,  ocelli  inconspicuous;  foot 
nger-like,  grooved;  lips  with  tentacular  filaments,  palpi 
oiall,  striated  inside ;  gills  equal  on  each  side,  distinct. 

The  shell  is  always  white ;  its  outer  layer  consists  of  coarsely- 
licated  membranous  lamellse ;  the  inner  layer  is  perforated  by 
linute  tubuli,  forming  a  complete  network.    (Oaipentor.) 

The  Limas  are  either  free  or  spin  a  byssus ;  some  make  an 
rtificial  burrow  when  adult,  by  spinning  together  sand  or  coral- 
nagments  and  shells,  but  the  habit  is  not  constant.  (Forbes.) 
"he  burrows  of  Z.  hiana  are  several  times  longer  than  the  shell, 
nd  closed  at  each  end.  (Charlesworth.)  ''This  species  is 
ale  or  deep  crimson,  with  an  orange  mantle ;  when  taken  out 
f  its  nest  it  is  one  of  the  most  beautiful  marine  animals  to  look 
.pon,  it  swims  with  great  vigour,  like  the  scallop,  by  opening 
nd  closing  its  valves,  so  that  it  is  impelled  onwards  or  upwards 
a  a  succession  of  jumps.  The  filaments  of  the  fringe  are 
asily  broken  off,  and  seem  to  live  many  hotirs  after  they  are 
.etached,  twisting  themselves  like  worms.''  (Landsborough.) 
J.  spinosa  has  conspicuous  ocelli,  and  short  filaments. 

8uh-geneniy  Ltmatula,  S.  Wood.  L.  sub-auriculata,  PI.  XVI., 
^ig,  13.  Valves  equilateral;  8  species. '  Greenland — Britain. 
t'osail,  Miocene — .    Europe. 

Limcea,  Bronn.  L.  strigilata,  PI.  XVI.  Fig.  14.*  Hinge 
dinutely  toothed. 

Fossil,  4  species.  Lias — Pliocene.  The  recent  lAmoea  P 
\arsii  (Lov^n),  Norway  (=L.  crassa  of  the  -ffigean  ?)  has  the 
aantle-border  plain.  Some  of  the  larger  recent  species  have 
obscure  lateral  toeth. 

Distribution,  20  species.  Norway,  Britain,  West  Indies, 
/aiiaries,  India,  Australia ;  1 — 150  fathoms.  The  largest  living 
pecios  (X.  excavata,  Chemn.)  is  found  on  the  coast  of  Norway. 

Fo««7,  200  species.  Carb.P  Trias — .  United  States,  Europe, 
'ndia.     The  so-called  Plagiostoma  spinosum  is  a  Spondylus. 

Spondylus  (Pliny)  L.    Thorny-oyster. 

Type,  S.  gsedaropus,  L. 

MxampU,  S.  princeps,  PI.  XVT.,  Fig.  15 

■  After  Bkaii;  the  Ogare  fn  Brocdii  doea  not  lihoii  tbAiMUh. 


1 1  I  UAKUAL  OF  THS  If OLLrSCA. 

Svnoni/nn,  Dianchora,  Sby.    Podopsis,  Lam.    Pfwiiytee, !>■*. 

Shell  int'gular,  attached  by  the  right  Talve,  radiately  riTibui 
ajiiuy  or  foliaoeoua;  mabonea  remote,  earod;  lower  valve  iriti 
fc  Iriiirigular  hinge-area,  cartilage  in  a  central  grociTe,  neulygr 
quite  ooTerod;  hingo  of  two  curved  intt^rlockiiig  t«etii  is 
valve ;  adductor  impreasion  double. 

Animal,  witli  the  tnikiiUe  open  and  gilla  separate,  &s  in  Perta; 
lipH  foliaceous,  palpi  short ;  foot  small,  cylindrical,  truncalrf.' 

Id  Hged  specimeua  the  circular  portion  of  the  muscular  m£ 
exhibits  dandritia  vosoulor  tnarkingsi.  Th«  lower  vain  ii 
always  most  apioy  and  least  coloured ;  in  some  apecies  (like  & 
impirialii)  the  sbcU  is  scarcely,  if  at  all,  attached  by  its  ImII 
or  spines.  The  inner  shell-layer  is  very  distinct  from  the  oiitSii 
aiid  always  wonting  in  fossil  speoiniens  from  calcareous  rock^ 
ihcn  called  Dianehorit.  Specimens  from  the  Miooons  of  91 
Domingo,  which  have  lost  this  layer,  contain  a  loose  monld  rf 
the  original  interior.  Water- cavities  are  common  in  the  ii 
layer,  the  border  of  the  mantle  having  deposited  shell  n 
lupidly  than  the  urobonal  portion.  (Owen,  Mog.  Nat.  Hi«t 
1833.  p.  409.) 

Bratribut\oi\,    68   Species.     West   Indies,   Canaries,   MeditCT- 
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Wing-flliellB. 

8MI  ineqniTalTe,  reiy  oblique,  resting  on  tlie  smtdler  (ri^t) 
valve,  and  atteohed  by  a  bTssus;  epidemuB  indiatinct:  outer 
Ikyn  priotnatio-oellnl^  (Fig.  217],  in- 
tirior  nocraoiu;  posterior  moBonlar  im- 
fnamoD  irgB,  eab-oentral,  anterior  small , 
Wlfllin  tiie  nmbo ;  pallial  line,  irregnlarly 
4attBd;  hinge-line  straight,  elongated; 
mnbonea  anterior,  eared,  the  posterior 
Mriring-like ;  cartilage  contained  in  one 
CT  aareral  giooTeai  hinge  edentolons,  or 
obKunly  toothed. 

Animal  with  the  mantle-lobee  &ee, 
tbmx  margins  fringed ;  foot  small,  spinning  a  byssus ;  gills  two 
on  Moh  aide,  orescent-shaped,  entirely  Aee  (Dah.)  or  united  to 
omIi  other  posteriorly,  and  to  Qw  mantle  (as  in  the  Oyster,  and 
not  as  in  PecUn). 

Tba  wing-shells,  or  pearl-oysters,  are  nataves  of  tropical  and 
tmnperatfi  seas ;  there  are  no  liTingapecieein  northern  latitudea, 
There  fossil  forms  are  very  n 


AviouiA  (Klein),  Bruguiere. 

^ymolcgy,  avictda,  a  little  bird. 

J^,A.hirundo,Pl.XTI.,Fig.  18. 

Shell  obliquely  oval,  very  ineqnivalve;  right  toIto  with  a 
bysial  sinus  beneath  the  anterior  ear;  cartilage  pit  single, 
obliqne ;  hinge  with  one  or  two  Hmall  cardinal  teeth,  and  an 
elongated  posterior  tooth,  often  obsolete ;  posterior  muscular 
impression  (adductor  and  pedal]  large,  Hub-oentrol;  anterior 
(pedal  scar)  small,  umbonal. 

Animal  (of  meleoffrina)  with  mantle-lobes  united  at  one  point 
by  the  gills,  their  margins  fringed  and  famished  with  b  pendent 
oortain ;  curtains  fringed  in  the  branchial  region,  plain  behind ; 
foot  finger-like,  grooved;  byssus  often  solid,  cylindrical,  with 
an  expanded  termination ;  pedal  muscles  four,  posterior  large 
in  front  of  the  adductor;  adductor  composed  of  two  oloments; 
retractors  of  the  mantle  forming  a  series  of  dots,  and  a  largo 
■pot  near  the  adductor ;  lips  simple  ;  palpi  truucatod ;  giUs 
equal,  creecentio,  united  behind  the  foot.    (British  Uuseum.) 

tmt  aaj  b«  Ken  wUh  &  buiO-leiil.  In  Qu  \>An  tUK^ii  A  "^a 
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DiitrOttUion,  25  speoies.  Moiico,  Soutt  Britam,  Mediter- 
jraiionn,  India,  Pacific ; — 20  Eathoma. 

F-stil,  300  spocieB.     Lowct  Silnrian  — .     World-wide. 

Siili-grntra  Malragrina,  Lam.  Uargaritophora,  UuhUeUL 
M.  marf^aritifera,  Pl.XYI.,  Fig.  19.  The  "peari-ayBte«"M| 
leas  oblique  than  the  otter  avienla,  and  Uieir  TalTes  are  flatt* 
anil  nearly  equal  ;  the  posterior  pedal  impression  is  bleiidii^ 
with  that  of  the  great  addnctor.  They  are  found  at  UadagaMtf, 
Ccylnn,  Swan  Bayer,  Panama,  &o.  Manilla  is  tho  chief  port  tl 
"wluch  they  are  token.  Thereure  three  principal  kinds,  which  an 
worth  from  £2  to  £4  per  cwt. : — 1.  The  eilTor-lipped,  &om  tiM 
Bociel.y  Islands,  of  which  about  twenty  tona  are  anuaally  Jag 
ported  to  Liverpool.  2.  The  black~lipped,  from  Mn"'ll»,  <i\ 
^hith  thirty  tons  were  imported  in  1851.  3.  A  smaller  Md 
from  Panama,  200  tona  of  which  ara  annually  imported;  n 
1S51  a  single  vessel  brought  340  tons.  (T.  C.  Archer.)  ThMT 
shells  aJTord  the  "mother-o'-poarl"  HBad  for  ornameiital  pn^ 
jKJsea  ;  and  tho  "oriental"  pearla  of  commerce  (p.  30,  31).  He' 
Hope's  pearl,  said  to  be  the  largest  known,  measures  2  incbi 
long,  4  round,  and  weighs  1,800  grains.  Foari-oysters  arefoiud 
"n  about  12  fathom  water;  the  fisherios  of  the  Persian  Onlf  asi 
Oeyloii  have  been  eelobrat^id  from  the  time  of  Pliny. 
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Amlimychia  (bellistriata),  Hall,  1847.  Nearly  eqniyalve, 
gibbose,  oblique,  obtusely  winged.  A,  vetusta  (Inoceramus, 
Sby.)  is  concentrically  furrowed ;  the  right  yalve  has  a  small 
anterior  ear  (usually  concealed)  separated  by  a  deep  and  narrow 
Bmus.  FosiU,  12  species.  Lower  Silurian  —  Carb.  United 
States,  Europe. 

P  Cardiola  (intermpta),  Broderip,  1844.  Equiyalve,  gibbose, 
obliquely  oval,  radiately  ribbed ;  beaks  prominent ;  hinge-area 
Bhort  and  flat.  FosaU,  17  species.  Upper  Silurian  —  Dey. 
United  States,  Europe. 

P  Eurydesma  (cordata),  Morris;  Devonian  P  New  South  Wales. 
Shell  equiyalve,  sub-orbicular,  ventricose,  very  thick  near  the 
beaks ;  ligimental  area  long,  wide,  sub-internal ;  byssal  groove 
eloae  to  the  umbo ;  right  valve  with  a  large,  blunt  hinge-tooth ; 
adductor  impression  single,  placed  anteriorly;  pallial  line  dotted. 

JHerinea  (Isevis),  Goldf.  1832.  SJidl  thick,  rather  inequivalve, 
Tory  oblique  and  broadly  winged ;  beaks  anterior;  sinus  shallow ; 
hin^^area  long,  straight,  narrow,  striated  lengthwise;  ante- 
rior teeth  few,  radiating ;  posterior  teeth  laminar,  elongated ; 
anterior  (pedal)  scar  deep,  posterior  (adductor)  impression  large, 
Tery  eccentric.  Fossil,  32  species.  Lower  Silurian  —  Carb. 
United  States,  Europe,  Australia.  Pteronites  (angustatus) 
M'Goy,  1844,  is  thinner  and  has  the  teeth,  &c.,  less  developed. 

ManotiSf  Bronn,  1830.  M.  SaHnaria,  Schl.  TriaSy  Hallein. 
Obliquely  oval,  compressed,  radiated;  anterior  side  short, 
rounded ;  posterior  slightly  eared. 

Synonym f  ?  Halohia  (salinarum)  Br.  1830.  Trias ^  Hallstadt. 
Semi-oval,  radiated,  compressed,  with  a  shallow  sinus  in  front ; 
hinge-line  long  and  straight. 

PosiDONOMYA,  Bronn. 

Synonymy  Posidonia,  Br.  1838  (not  Konig).  Poseidony  NoptuTi©. 

Typty  P.  Becheri,  PI.  XVI.,  Fig.  22. 

Shell  thin,  equivalve,  compressed,  earless,  concentric^lh* 
furrowed ;  hinge-line  short  and  straight,  edentulous. 

Fossily  50  species.  Lower  Silurian  —  Trias.  United  Slates, 
Kurope. 

?  AvicuLO-PECTEN,  M'Coy,  1862. 

Type,  Pecten  granosus,  Sby.     Min.  Con.  t.  574. 

Shell  inequivalve,  sub-orbicular,  eared ;  hinge-areas  flat,  with 
several  long,  narrow  cartilage  furrows,  slightly  oblique  on  ea(  h 
side  of  the  umbones ;  right  va^ye  with  a  deep  aud  nBxro^Vj^e^sN. 
ainus  beneath  the  anterior  ear;    adductoT  Vmi^T^«^\o\^  \bs^>> 
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eimple,  mb-ccntral ;    pedal  scar  small  and   il««p,  besMtli  ist 
Fossil  (see  Pocten).    Lower  Bilinmn  —  Carti.   SpttEbcrgro  — 

Qebtii-ija,  Dsfrance. 

Xti/mologs,  dedicated  to  U,  GerriUo.  a  French  aatonluL 

ExampU,  Q.  anceps.  PL  XTII.,  IHg,  1. 

Shell  like  Avicula  ;  elongated ;  anterior  ear  stohll,  pwlenix 
wing-like ;  area  long  and  flat,  cartila^  pits  ssveial,  wide  af«rt ; 
hiiigo-toeth  obacure,  diverging  posteriorlj- 

Fouil,  37  Bpooioa.     Garb.  —  Chalk.     Europe. 

Suh-gtniu  f  Bakeuittlia,  Ei&g.  B.  o^ratophaga.  Buhl.  FnA  I 
5  spocios.  Permian,  Britain,  Oerniany,  BussU.  ShtU  smill,  I 
iuoqiuTalTe,  cartilage  pita  'i — fi  ;  hingo  with  anterior  and  fi»-  I 
terioT  teeth ;  anterior  muscuhif  impresaiou  and  paliinl  luig  1 
dialiuct.  I 

Perna,  Brugniere.  ' 

ElyTnotniiy,  pema,  a  Bholl-Rsh  (resembling  a  ffnntnum),  Plinj. 

Byaoiiyiiui,  Uellna,  fielz.  Isognomou,  KleJn.  Pedalion.  | 
Solaader. 

Type,  P.  ephippiuin,  L.     PI.  XVTI.,  Fig.  2. 

Shea  neariy  crjuivalve,  compressed,  sub-quadrate ;  an*  wide, 
cartilage  pits  numeroua,  elongated,  c1o9o-sot ;  right  valre  with 
a  bjssal  flinua ;  mTiscuInr  impresBioa  doublo. 

The  Pomaa  vary  in  form  like  the  Avvytilce ;  gome  are  vetj 
oblique,  Homo  very  inequivnlve,  and  many  foasil  spociea  Lam 
the  poetotioT  side  ])rijvluccd  and  wing-liko.  In  Bomo  Tertiary 
Pernaa  thd  pomly  layer  ii  an  inch  thick. 

IHslrlhution,  13  species.  Tropical  eeas;  West  Indies  —  India 
—  West  America. 

Fo$iil,  30  spociea.     Triaa  — .     United  States,  Cliili,  Eure^. 

Sith-genmi,  Ortnatida,  Lamk.  C.  viridis,  PI.  XVI.,  Fig.  W. 
■5Ari/ thin,  oblong,  compressed ;  byssal  sinus  obsolete :  cartila|^ 
pits  shallow,  crescent- shaped,  Dittribuiitm,  8  species.  North 
Africa,  Bed  Sea  —  China ;  in  sponges.    Foitil,  4  speciea. 

flypotrema,  D'Orb,  1853.  H.  mpellenBifl  (  =  ?  Palvinitofl 
Adanaonii,  Defranco,  1826);  Coral-rag,  Eochelle.  SA^S  oblong, 
inequivalve;  right  valvo  flat  or  concave,  with  a  round  byssa! 
foramen  near  the  hinge ;  left  valve  convex,  with  a  ronaeular 
improssioa  near  the  um\iO',  tonje-TivaT^^i.  >sn«&.,  >somA,-*pih 
about  twelve  clOae-Bot  Invnaveiaia  oartfi*^  ^tins^s*. 
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Irocerauhb,  Sowerby  (1814). 

Elymohgt/,  it  (mos),  fibre,  heramot,  Bhell. 

ExampU,  I.  sulcatns,  PI.  XVH.,  Fig.  3. 

Synonym,  CatUlus,  Brongn. 

ShtU  ifiequivalve,  ventricoae,  radiately  or  ooncentrically 
furrowed,  nmbones  prominent ;  hinge-line  straight,  elongated ; 
cartilage  pits  transveraa,  numerous,  close-eet. 

This  genus  difFers  from  Ptma  chiefly  in  form.  /.  involtitu* 
hat  the  left  yalve  spiral,  the  right  opercolar.  /.  Ouvieri  attains 
tlie  length  of  a  yard.  Large  flat  fragments  are  common  both 
in  the  chalk  and  flints,  and  are  often  perforated  by  the  Cliona. 
Hemispherical  pearls  have  been  fonnd  developed  from  their 
inner  surface,  and  spherical  pearls  of  the  same  prismatic-cellulaz 
atmcture  occur  detached,  in  the  chalk.  (Wetheiell.]  The  Ino- 
eerami  of  the  gault  are  nacreous. 

foatil,  '10  species,  f  Silurian  —  Chalk.  South  America, 
TJiut«d  States,  Europe,  Algeria,  Thibet. 

POTNA,  L. 

Etymology ,  pinna,  a  fin  or  wing. 

IVjje.P,  squamosa,  PI. XTI.,  Pig.  23. 

Shell  equivalvB,  wedge-shaped ;  umbones  quite  anterior ; 
posterior  side  truncated  and  gaping ;  ligamental  groove  linear, 
elongated ;  hinge  edentulous ;  anterior  adduct^ir  scar  apical, 
posterior  sub-central,  large,  ill-defined ;  pedal  scar  in  front  of 
posterior  adductor. 

Animal  with  the  mantle  doubly  fringed ;  foot  elongate^ 
grooved,  spinning  a  powerful  byssus,  attached  by  large  triple 
muscles  to  the  centre  of  each  valve;  adductors  both  large ;  palpi 
elongated ;  gills  long. 

Distribution.  30  species.  United  States,  Britain,  Mediter- 
ranean. Australia,  Pacific,  Panama. 

Fnnail,  00  species.  Devonian  — .  United  States,  Europe, 
Poiilh  India. 

Tho  shell  of  the  Pivtia  attains  a  length  of  two  feet ;  when 
young  it  is  thin,  brittlo,  and  translucent,  consisting  almost 
entimly  of  prismatic  ccU-layers;  the  pearly  lining  is  thin, 
divided,  and  extends  less  than  half-way  from  the  book.  Some 
fnseil  Pinnas  crumble  under  the  touch  intn  their  component 
fibres.  The  living  species  range  from  Bilremo  low  water  to 
00  fathoms  ;  they  are  moored  vertically,  and  often  nearij  buried 
in  Hand,  with  knife-like  edges  erect.  Thebyasaa^uAwn&e!C-sa<uA 
boea  mixed  iritb  aitk,  spun,  and  knitted  into  e1«n««,  S(a.   <0^t<.'<.. 
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Mus.)  A  little  crab  which  nestles  in  tto  mantlo  and  ^lla  o(  Un 
t'iniia,  was  anciently  bolierad  to  hare  formed  on  aUianc*  wi& 
Ibo  blind  shell-fish,  and  receiTed  the  nftme  of  I'lnna-guudiu 
{Piiiiiutfra)  from  AiiatoUo;  aimilar  speoiea  inft<«t  the  Mu»A 
and  Anomiir  ot  Ihe  Britisb  ooaet. 

Snb-smiu.  Tricl.ita  (Rott),  Lycott.  T.  Hottii,  Uhwji 
("  Plunigeno,"  Saussaro.)  Shell  thick,  incqiiiralve,  Bomewhat 
irrc^lor,  mnrgina  undulated.  Fo»iil,  5  species.  Oolitic  ebvli 
of  Eiii^lmid  and  France.  FiAgmentB  on  inch  or  mora  in  thisk- 
neBsarecomtnonin thoCotteswold-hills;  ftill-grgwn todiTidaib 
are  aupposed  to  have  measured  e.  yard  aciose. 

Famtlt  in. — Mmuns.    Uuasels. 

Rhtit  equiTalve,  oval  or  elongated,  doeed,  umbonea  anlBriar, 

ei>iJcrmi«  Chick  and  dark,  often  lilamentose ;  ligament  intonul 
sub -marginal,  vary  long ;  hingo  edeutuloaa  ;  outer  diell  l»yw 
ohi^curoly  priamatiC'Cellulitr ;  *  inner  moro  or  less  nacnooE: 
pullial  line  simple ;  anterior  muscular  impression  small  and 
narrow,  posterior  large,  obscure. 

Animal  marina  or  fluviatilo,  attached  by  a  byssua  ;  mnntl?- 
lobos  united  between  the  etphonal  openings  ;  gills  two  on  eodi 
eido  elongated,  and  united  behind  to  each  other  and  to  iha 
mrintle,  dorsal  margins  of  the  outer  and  innermost  lamina}  fne; 
foot  cylindrical,  grooved. 

The  members  of  this  family  exhibit  a  propensity  for  oonce*!- 
ment,  frequoutly  spinning  a  nest  of  sand  and  shell -frogiQente. 
burrowing  in  soft  substances,  or  secreting  themaolveis  in  the 
burrows  of  othor  shells. 

Mytilus,  L.    Sea-mnseel. 

Example.  M.  Bmaragdinus,  PI.  XVII.,  Fig.  4. 

Shdl  wedgo>ahaped,  rounded  behind;  nmbonM  temuiul, 
pointed ;  hingO'teeth  minute  or  obsolete ;  pedal  mnaonlar  ini' 
jjrn<wionstwoinoach  valve,  small,  simple,  clow  to  theaddncton. 

Animal  wiih  tho  mantle- margins  plain  in  the  anal  rofpaa, 
and  pi'ojecting  slightly;  branchial  margins  fringed;  byvai 
strong  and  coarse ;  gills  nearly  equal ;  palpi  long  and  pointed, 

Tho  common  edible  mussel  frequents  mud-banks  vrhich  an 
uncovered  at  low-water ;  the  fry  abound  in  water  a  f^  fktlioini 
duop ;  tbey  ore  full-grown  in  a  single  year.     From  somo  nii< 

nMemli.     (CiipentcT.) 
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known  canse  they  are  at  times  extremely  deleterious.  The 
consumption  of  mussels  in  Edinburgh  and  Leith  is  estimated 
at  400  bushels  (=  400,000  mussels)  annually ;  enormous  quan- 
fitieB  are  also  used  for  bait,  especially  in  the  deep  sea  fishery, 
fixr  which  purpose  thirty  or  forty  miUions  are  collected  yearly 
in  the  Firth  €^  Forth  alone.  (Dr.  Ejiapp.)  Mussels  produce 
email  and  inferior  pearls.  At  Port  Stanley,  Falkland  Islands, 
Mr.  Macgilliyray  noticed  beds  of  mussels  which  were  chiefly 
dead,  being  firc^n  at  low-water.  Jf.  htlocularis  (Septifer, 
Beduz)  has  an  umbonal  shelf  for  the  support  of  the  anterior 
adductor,  like  Dreisaena  ;  it  is  found  at  Mauritius  and  Australia. 
M.  exwtus  (Brachydontee,  Sw.)  has  the  hinge-margin  denti- 
culated continuously. 

JHstribuUon,  65  species.  World-wide.  Ochotsk,  Behring's 
Sea,  Bussian  Ice-meer;  Black  Sea,  Cape  Horn,  Cape,  New 
Siealand. 

I*oaail,  100  species.  Silurian  — .  United  States,  Europe, 
South  India. 

?  Myaltna,  Koninck,  1842. 

Typea^  M.  Gbldfnssiana,  Kon.  Carb.  M.  acuminata,  Sby. 
Permian. 

Sheil  equiyalve,  mytili-form ;  beaks  nearly  terminal,  septi- 
ferouB  internally;  hinge-margin  thickened,  flat,  with  several 
longitudinal  cartilage-grooYes ;  muscular  impressions  two; 
pallial  line  simple. 

FoMily  6  species.  Carb.  —  Permian.  Europe.  The  liga- 
mental  area  resembles  that  of  the  recent  Area  ohliquata, 
Chemn.    India. 

MoDiOLA,  Lam.    Horse-mussel. 

Etymology i  modiolus^  a  small  measure,  or  drinking-yessel. 

Example,  M.  tulipa,  PI.  XVll.,  Fig.  5.  M.  modiolus,  p.  403, 
Fig.  214. 

8?ieU  oblong,  inflated  in  front ;  umbones  anterior,  obtuse ; 
hinge  toothless;  pedal  impressions  three  in  each  valve,  the 
central  elongated ;  epidermis  often  produced  into  long  beard- 
like fringes. 

Animal  with  the  mantle-margin  simple,  protruding  in  the 
branchial  region ;  byssus  ample,  fine ;  palpi  triangular,  pointed. 

The  ModioUe  are  distinguished  from  the  Mussels  by  their 
habit  of  burrowing,  or  spinning  a  nest.  Low  watar — VQ^ 
fiathoms. 
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Dietrihulion,  70  speoies,  chiefly  tropical;  M.  madiolua,  Ante 

K'-aa  —  Britain. 

Fu*>il,  ISO  Bptwiee.  Silurian  F  Liaa  — .  IToited  SUl-s. 
Kiiri>p<>,  Thibet,  South  India. 

Sali-gtnerit.  Lilhodomat,  Cut.  M.  lithophag«,  PI.  SViL, 
tig.  7.  A'At/i  oylindricai,  inflateil  in  frout,  wedgo-almpGd  b«hiiid; 
bpiilonniu  thick  and  dork;  inl^rioi  nacreous.*  Diatr^JvUoa, 
Vi  •*\iiiciiis.  West  Indies  —  Now  Zealand.  Fomil,  Sa  apedea. 
Curb.  — .  Europe,  Unilod  States.  The  "data-shell"  borw 
into  corala,  shulls  (Fig.  25,  p.  34),  and  tlio  hardest  limeEtoni 
i'<ii;ks ;  itt)  burrows  are  shaped  like  the  shell,  and  do  not  admit 
of  free  rotatory  motion.  The  ouimitl,  which  is  eaten  in  the 
Woditerraiioftn,  ia  Uko  a  common  mussol;  in  L.  pafajonif i«  the 
Hiphons  are  produced.  Like  other  burrowing  shell-fish,  the] 
are  limunnua.  Porforationa  of  Lithodtmti  in  Umestono  cli& 
iiiid  iu  tlio  columns  of  the  Temple  of  Soripia  at  Puleoli.  taTS 
iilfonled  □onclusive  eridonco  of  changes  in  the  lorel  of  m- 
CoaHtji  in  modem  timoa.     (Lyoli'a  "'  Principles  of  Geology.") 

Crtuelh,  Brown.  C.  diacors,  PI.  XVII,,  Fig.  8.  (liiniBlea, 
8w.  Mmliularia,  Beck.)  Shell  short  and  tumid,  partly  smoolli, 
niid   partly  omamonted   with   radiating  striiB ;    hinge-margm 
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large  and  oyal.  Fossil,  15  spocies.  Silurian,  United  States, 
Europe. 

?  Orthonotua  (pholadis),  Conrad.  Lower  Silurian^  New  York. 
8?ieil  elongated,  margins  parallel,  umbonos  anterior,  back 
plaited.* 

Myrina^  Adams.  Modiola  pelagicay  has  the  mantle  open ; 
the  shell  is  peculiar  from  the  large  size  of  the  anterior  muscular 
impression;  and  the  subcentral  umbones  distinguish  it  from 
Modiolarca. 

Hoplomt/tilua  (crassus),  Sdbgr.  Devonian^  Nassau.  Shell  with 
a  muscular  plate  in  the  umbo,  like  Septi/er,  The  Mytihis 
§quamo8us,  Sby.  Magnesian  limestone,  Brit.,  has  a  similar  plate. 

HiPPOMYA.    Salter. 

BJieU  gibbous,  with  anterior  inflated  close  beaks,  a  long: 
cardinal  edge ;  anterior  edge  short,  rounded,  and  separated  by  a 
strong  sinus  from  the  inflated  posterior  ridge  and  slope. 

Fossil,  1  species.     Devonian. 

Dreisseka,  Yan  Beneden. 

Etymology,  dedicated  to  Dreyssen,  a  Belgian  physician. 

Synonyms,  Mytilomya,  Cantr.  Congeria,  Partsch.  Ticho- 
gonia,  Bossm. 

Type,  D.  polymorpha,  PI.  XYII.,  Fig.  9.  (Mytilus  Yolgao, 
Cfhemn.) 

Sliell  like  Mytilus,  without  its  pearly  lining ;  inner  layer  com- 
posed of  large  prismatic  shells;  um- 
bones terminal ;  yalves  obtusely  keeled ; 
right  yalye  with  a  slight  byssal  sinus ; 
anterior  adductor  supported  on  a  shelf 
within  the  beak ;  pedal  impression  single,  ^ 
posterior. 

Animal  with  the  mantle  closed ;  byssal 
orifice  small ;  and  siphon  very  small,  coni- 
cal, plain,  branchial  prominent,  fringed        ^^-  ^is.  Dreusena. 
inside ;  palpi  small,  triangular ;  foot-muscles  short  and  thick, 
close  in  front  of  the  posterior  adductor. 

/>.  polymorpha  is  a  native  of  the  Aralo-Caspian  rivers ;  ii\ 
18*24  it  was  observed  by  Mr.  J.  Sowerby  in  the  Surrey  dockn, 

•  Hall  and  Salter  emplm  the  name  Orthonotus  for  «iich  shellfl  aa  Sofen  ermxtrictux^ 
Sandb.  Devonian,  Germany ;  Sanguinolites  anffultfertis,  M'Coy,  U.  Silurian,  Kendal ; 
ai.'l  Soienoptis  minor,  M'Coy,  Carb.  limestone,  Ireland.    M.  D'Orbi(p\'S  \\»» ToSsJvsaufcVk 
the  plflita  for  teeth,  and  placed  the  gentu  with  NueuJeu    The  T^exvl  M.  pl>firdUv«\fiCEKi. 
£fx»i  Nic'tbar  I«/afM/«,  fuu  the  same  long,  etraigbt  back  vid  ^iki&l«A  dc(n»e\  t«^cra. 
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to  which  it  appeora  to  haye  been  brought  with  foKtgn 
in  the  holds  of  Tiwaels.     It  haa  since  spread,  into  Qm  caniK 
^ocka,    and   rivere   of  many  parte   of  England,   Fibbw, 
Belgium,   and   has  been   noticed   in   tha  iron  water-pipM  i. 
Xiondos,  incrustM  with  a  ferruginous  deposit.     (Cnnningbm.) 
J)ietHbution,  to  apecies.     Eoropo.  America,  Africa, 
Frmil,  13  species.     Boceno — ,     Britain,  Qenuany. 

Family  IV. — Aroasx. 

SJifll  regular,  eqiiivalve,  with  etrong  epidermis ;  hiogc  wiik 
b  long  row  of  similar,  comb-liko  tcoth ;  palliol  lino  distinct; 
InuHCular  itnprosaions  sul>e<]ual,  Stnicturo  corrugated,  «i(k 
vortical  tuboli  in  rays  between  the  ribs  or  etrite.     (CarpentA} 

Animal  with  the  m untie  open;  foot  largo,  bent,  and  iet^ 
grooTcd ;  gilla  very  oblique,  united  posteriorly  to  a  membranos 

Aboa,  L, 
CQ,  a  chest. 
L..  Note,  PI.  XVn.,  Fig.  12. 

j.Barbatia.Gmv:  Annmnlnpnnlia   TTIpin- 
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in  creyices  of  rocks,  and  the  empty  burrows  of  boring  mollnsks ; 
they  are  often  much  worn  and  distorted.  The  genus  Palaarca 
probably  belongs  here ;  we  haye  not  been  able  to  ascertain  the 
generic  characters ;  but  they  may  be  found  in  the  Memoirs  of 
the  Geol.  Sury.,  Canada,  Vol.  m.,  under  the  head  Cyrtodonta. 

ZHstribtUion,  140  species.  World  wide,  most  abundant  in  warm 
ieas;  low  water — ^230  fathoms  {A,  imhncata,  Poli).  Prince- 
Begent  Inlet  {A,  glacialu),  A  scaphula,  Benson,  is  found  in 
the  Gkuiges  and  its  branches,  from  Calcutta  to  Humeerpoor  on 
the  Jumna,  1,000  miles  from  the  sea.  A  second  species  has 
been  found  in  the  riyer  Tenasserim,  Birmah.  The  hinge  is 
edentulous  in  the  centre,  and  the  posterior  teeth  are  laminar 
mod  branched ;  the  elements  of  the  posterior  muscular  impres- 
sion are  distinct. 

I*09»il,  400  species.  Lower  Silurian — .  United  States, 
Burope,  South  India. 

OxJOULLiBA,  Lamarck. 

Etymology,  cucullus,  a  cowl. 

Type,  0.  concamerata,  PI.  XVEL,  Fig.  14. 

Shell  sub-quadrate,  yentricose ;  yalyes  close,  striated ;  hinge- 
teeth  few  and  oblique,  parallel  with  the  hinge-line  at  each  end ; 
posterior  muscular  impression  bounded  by  an  eleyated  ridge. 

Distribution,  2  species.    Mauritius,  Nicobar,  China. 

FomH,  240  species.  Lower  Silurian.  North  America,  Pata- 
gonia, Europe. 

8uh-genus,  Macrodon,  Lycett.  M.  Hirsonensis,  PI.  XVll., 
Fig.  15.  Bhell-m^  a  few  oblique  anterior  teeth  and  one  or 
more  long  laminar  posterior  teeth.  The  Ark-shells  of  the 
Pialseozoic  and  secondary  strata  haye  their  anterior  teeth  more 
or  less  oblique,  like  Area,  the  posterior  teeth  parallel  with  the 
hinge-line  like  OucuHcea  ;  their  yalyes  are  close  or  gaping  below  ; 
their  umbones  frequently  sub-spiral;  and  the  hinge-area  is 
often  very  narrow,  and  in  some  species  only  the  posterior  moiety 
is  yisible. 

ParaUelopipedum,  Klein.  The  outermost  hinge-teeth  short, 
and  perpendicular  to  the  hinge-line;  teeth  deyeloped  along 
the  whole  length  of  the  hinge. 

Peotxjkcxjltjs,  Lam. 

Type,  P.  pectiniformis,  PI.  XVII.,  Fig.  16.  (Area  pectun- 
oolus,  L.) 

0Ae2^orbicular,  nearly  equilateral,  smooth  or  radiatoly striated; 
tunbones  central,  diyided  by  a  striated  ligaxciQiii\A\.  «x««h\  \fi^<^ 
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with  a  Mmidioiikr  vow  of  fnasfone  im/Sk; 
equal;  pftUiaL line nmpila ;  nuurgiiia cnnaftad ii 

AiUmai  with  a  laigo  onnoiift-alMqped  ftoik  amghi  of 
sole  undulated;  mantle  open,  nmi^ns  mnx^  irilk  wm 
ooelli;  gilLi  equal,  lipe  oontimioas  wxth  Hia  gilbL 

DMribiOum,  68  ipedea.  West  Indiea,  Bntna,  IbB^  1 
Zealand,  Wert  Amexioa;  nmging  ftmn  8  to  0^,  an|| 
f&thonui. 

Fossil,  80  speoieo.  Neooomian— %  XTnitad  fltatoi,  iM 
South  India. 

The  teeth  of  IMMiieiibcf  and  iiroa  inertaae  in  naabsi 
age,  by  additiona  to  each  end  of  tiie  hingo-line,  bat  hmK 
the  central  teeth  axe  oblitarated  by  enoroaobnttiti  of  tti 
ment.  V 

Ldcopsis,  Saaai,  1827.  m 

Type.,  L.  aurita,  PL  XVH.,  Fig.  17.  1 

Synonymy  Trigonocoelia,  Nyst    Pectuncnlina,  D'Oib.  I 

Shell  orbicular,  convex,  slightly  oblique ;   ligamental  am  1 

with  a  triangular  cartilage-pit  in  the  centre ;   hinge  irith  1  I 

equal,  curved  series  of  transverse  teeth.  I 

DiBtrihution,  4  spocies.     Bed  Sea  (Nyst.),  Japan,  BriiuBi  I 

Mr.  M'Andrew  has  dredged  L,  pygnuea,  living,  on  theeoiit  I 

of  Finmark ;  it  is  a  fossil  of  the  Pliocene  of  England,  BelgiQiDi  | 

and  Sicily.  ' 

Fossil,  3G  species.    Bath-oolite — .    United  States  Enropa 

NucuLA,  Lam. 

Etymology y  diminutive  of  nux,  a  nut. 

Example,  N.  Cobboldiae,  PI.  XVU.,  Fig.  18 

Shell  trigonal,  with  the  umbones  turned  towards  tiie  duxt 
posterior  side ;  smooth  or  sculptured,  epidermis  oliye,  intenor 
pearly,  margins  crenulated;  hinge  with  prominent  intenul 
curtilage-pit,  and  a  series  of  sharp  teeth  on  each  side ;  pallial 
line  simple. 

Animal  with  the  mantle  open,  its  margins  plain ;  foot  large, 
deeply  fissured  in  front,  forming  when  expanded  a  disk  with 
somited  margins;  mouth  and  lips  minute,  palpi  very  large, 
rounded,  8tix)ngly  plaited  inside  and  furnished  with  a  long  con- 
volut<xl  appendage ;  gills  small,  plume-like,  united  behind  tlie 
foot  to  the  branchial  septum. 

The  Nuciila  uses  its  foot  for  burrowing,  and  Professor  Forbei 
has  seen  it  creep  up  tho  B\dc>  oi  a  ^Cksa  oi  «»a.-^^(^t«t.  Th«  labial 
'^Ppfmdagea  protrude  ftcoui  Vihe  atekfc\V.a^  NJiaft  ^asjaaVassift'^ff^&i'^ 
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loot.  N,  mirabilis,  Adams,  from  Japan,  is  sculptured  like  the 
«xtinct  N,  Cobboldice, 

JHstributionf  70  species.  United  States,  Norway,  Cape, 
Japan,  Sitka,  Ohili.    On  coarse  bottoms,  from  5 — 100  fathoms. 

Fossil^  177  species.  Lower  Silurian  ? — .  Trias — .  America, 
Europe,  India. 

Sub-genera.  Nwmlina.T)' Oxh*  1847.  N.miliaris.Pl. XVII., 
Fi^.  19.  8hdl  minute ;  teeth  few,  in  one  series,  with  a  posterior 
lateral  tooth.  Eoeenej  France.  Nucinella  (ovalis),  Searles- 
Wood,  1860  (^Pleurodon,  Wood,  1840),  a  minute  shell  from 
the  Coralline  crag  of  Suffolk^  is  described  as  haying  an  external 
ligament. 

P  Stalagmium  (margaritaceum),  Conrad,  1833=Myoparo  cos- 
tatos,  L^.  Eocene,  Alabama.  F  S.Nyatii,  Galeotti  (Nucunella, 
D'Orb.).  Eocene,  Belgium.  Shell  like  LimopaU;  ligamental 
area  narrow,  wholly  posterior. 

IsoAROA,  MUnster,  1842. 

Trfpe,  I.  subspirata,  M.    Oxford  Clay,  France,  Germany. 

Synonymy  Noetia,  Gray. 

Shell  yentricose;  beaks  large,  anterior,  often  sub- spiral; 
ligament  entirely  external ;  hinge-line  curyed,  with  two  series 
of  transyerse  teeth,  smallest  in  the  centre ;  pallial  line  simple. 

/.  Logani  (Ctenodonta),  Salter,  Lower  Silurian,  Canada,  is 
3  inches  long,  and  has  the  ligament  preseryed. 

Foseit,  14  species.  Lower  Silurian — Chalk.  North  America. 
Europe. 

Sub-genera^  Cuculldlay  M'Coy.  C.  antiqua,  Sby.  Upper 
Silurian,  Herefordshire.  Shell  elliptical,  with  a  strong  rib 
behind  the  anterior  adductor  impression. 

Lunularca,  Gray.  Part  anterior  to  the  umbo  toothless,  with 
a  lunule. 

Leda,  Schumacher. 

Etymology,  Leda,  in  Greek  mythology,  mother  of  Castor  and 
Pollux. 

Synonym,  Lembulus  (Leach)  Ilisso. 

Example,  L.  caudata,  PI.  XVII.,  Fig.  20. 

Shell  resembling  Nucvla;  oblong,  rounded  in  front,  producod 
and  pointed  behind ;  margins  eyen ;  pallial  lino  with  a  sinull 
•inus ;  umbonal  area  with  a  linear  impression  joining  the  ante- 
rior adductor. 

Animal  furnished  with  two  portioUy-imited,  slender,  unequ  j1, 

•  N,  demaeifoTmu,  Vvneym,  from  tbe  White  liile,  ii  %  cni8l»Maa\  •OSJi^^«:l^a^^ 
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^iphoDcJ  tabos  (Forbes)  ;  gills  aarro'w,  plume-like,  dwjlt 
tiiiuinated,  attAched  througKont ;  immtle-niargis  vith  sniiU 
Toiitral  iobea  forming  by  their  opposition  a  third  siphon. 

liialribulion,  80  species.  Northorn  and  Arctic  Sew.  1i)- 
ISii  fflthomB.  Siberia,  Melrille  Island,  Massachusetts.  Britaiii 
Meditermnoan,  Cape,  Japan,  Australia. 

Fostil,  IflO  species.    TTnil^  States,  Europe,  South  Indis, 
Stth-seniu,  Teldia,  Holler  (dedicated  to  the  Coiinteea  YnUi), 


Y.Diynlis,  Pl.XVn.,Fig,21.  SArfioWong,  slightly  attennild  ' 
behind,  compressed,  smooth  or  obliqufly  sculptured,  witli  duk 
olivo  shining  opidennis ;  external  ligament  slight;  oartilsgew 
in  Leda;  psllial  sistiB  deep.  Animal  ynth  the  branchisl  ui 
anal  siphons  united,  retractile ;  palpi  rery  Urge,  appendiculit*', 
gills  narrow,  posterior ;  foot  slightly  heeled,  deeply  groond, 
its  margins  crwniiliitol ;  intestine  lying  portly  cloee  to  Uie  rigU 
side  of  tho  body,  and  producing  an  impression  in  the  diell; 
mantle-margio  plain  in  front,  fringed  behind;  deetitota  if 
ventral  lobes.  bi$tribiition,  Arctio  and  Antarotio  Seas,  Ore«0- 
land,  Uassoehusetlfi,  Brazil,  Norway,  Eamtschatka.  TaUia 
limatula  (Fig.  220]  has  boon  dredged,  alive,  by  Ur.  U'Andnv, 
on  thecoastof  Finmark,  It  is  also  found  in  Portland  Haibom, 
UasBachusetta.  Tho  ammal  u  i^t-j  aidi^e,  uui  lea,Qa  to  U 
«afein lulling  height,  excooiing  i.n  ftiis  to™i^^  \iisi  w  " 
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(Dr.  Mighels.)   Fossil,  PLocene— .    (Crag  and  Glacial  deposits.) 
Sngland,  Belgium. 


Fig.  320.  1^02^^  ^imafif/iz  (after  Bairett). 

SoLENELLA,  Sowerby. 

Type,  8.  Norrisii.JPl.  XVH.,  Fig.  22.    8.  omata,  Fig.  23. 

Synonyms,  Malletda,  Desm.  Ctenoconcha,  Gray.  Neilo, 
^idams. 

Shell  oyal,  or  ark-shaped,  compressed,  smooth  or  concentri- 
cally furrowed,  epidermis  oliye ;  ligament  external,  elongated, 
(nrominent :  hinge  with  an  anterior  and  posterior  series  of  fino 
^liarp  teeth;  interior  sub- nacreous ;  pallial  sinus  large  and 
ideep ;  anterior  adductor  giving  o£P  a  long  oblique  podal  line. 

Animal  like  Yoldia;  mantle-margins  slightly  fringed  and 
Somished  with  yentral  lobes ;  siphonal  tubes  united,  long,  and 
^lender,  completely  retractile ;  palpi  appendiculated,  convoluted, 
mM  long  as  the  shell ;  gills  narrow,  posterior ;  foot  deeply  deft ; 
Canning  an  oyal  disk,  eyen-margined  and  striated  across. 

DistribtUum,  2  species.  Valparaiso,  New  Zealand  (shell  like 
QL  omata). 

Fossil,  1  species.    Miocene.    Point  Desire,  Patagonia. 

P  SoLEMYA,  Lamarck. 

Type,  8.  togata,  PL  XXII.,  Fig.  17. 

Synonym,  Solenomya,  Menke. 

Shell  elongated,  cylindrical,  gaping  at  each  end ;  epidermis 
dark,  homy,  extending  beyond  the  margins ;  lunbones  poste- 
rior ;  hinge  edentulous ;  ligament  concealed ;  pallial  line 
obscure.  Outer  layer  of  long  prismatic  cells,  nearly  parallel 
with  the  surface,  and  mingled  with  dark  cells,  as  in  Pinna ; 
inner  layer  also  cellular. 

Animal  with  the  mantle  lobes  united  behind,  with  a  single 
Bipbonal  orifice,  hour-glass  shape,  and  cirrated ;  foot  probos- 
cidiform,  truncated  and  fringed  at  the  end;  gills  forming  a 
single  plume  on  each  side,  with  the  Iftmingft  firee  to  the  base ; 
palpi  long  and  narrow,  nearly  free. 
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Tbo  HhoU'reaemblos  OlycimcrU  in  the  shorbieeB  of  ila  _ 
aide,  and  the  oxtranrdiiiaT?  d«fc<1iipmcot  of  it«apid«RDii;ftf 
Biiimul  most  resembles  iota  in  the  Btmctnro  of  ihi  bolttf 

gills- 

[Hatribulion.  4  epecies.     United  States.  CanariM,  W«l 
(Gaboon    River),    Ueditorraneon,    AuatnUia,    No* 
Burrwwing  in  omd ;  2  fathoms. 

Fossit,  4  species.     Oarb.  — ■     Britain,  Edgiiim. 

Fajoi-t  v.— ^Tbigohtiad*. 

Khtil  pquiTalve.  close,  trigonal,  with  the  uroboiiw  dii**! 
posteriorly ;  ligament  external ;  interior  nscpeous 
ran,  diverging;  pallid  lino  mmple. 

Anfmil  with  Iha  inatitle  open ;  fbot  long  and  bout;  gillt 
on  each  side,  rocuinbont;  palpi  simple. 

Trioonia,  BmguioTO  [not  Aublet). 
Etjfmology,  Trigonof,  three-anglod. 
Sgnanym.  Lvriodon,  Q.  Soworby. 
Exampir,  T.  Costata,  PI.  XTH.,  Fig.  24.     T.  pectiuita, R|. 

onmmented  with  radiatiiig  « 
concentric  ribs ;  pogtcriitfsil 
angular ;  Ugotnent  gmall  ui 
prominent ;  hinge-teeth.  %ii 
diverging,  trensvenalj  itri-' 
ated ;  centre  tooth  of  1<A  nhl 
divided;  pedal  impreanMitit 
front  of  the  imetcrior  adlntWi 
and  ono  ill  the  umbo  of 
left  valve ;  anterior  adds 
impression  close  to  tho  unlbo. 


An: 


loi 


prominent,  sole  bordered  by  two  orenulat«d  ridgea  ;  palpi  bdiU 
and  pointed;  gills  ample,  the  outer  smallest,  united  belund  tlv 
body  to  each  other  and  to  the  mantle. 

Ths  Bhell  of  Trigonia  is  almost  entirely  nacreons,  and  tunaU; 
vaating  or  metamotphic  in  limestone  stxata ;  caste  of  the  in 
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terior  are  called  "  horse-heads  "  by  the  Portland  quarry-men  ;* 
they  spoil  the  stone.  Silicified  oasts  have  been  found  at  Tiabury, 
In  which  the  animal  itself,  with  its  gills,  was  preserved.-)'  The 
species  with  the  posterior  angle  of  the  shell  elongated,  have  a 
iqihonal  ridge  inside.  The  epidermal  layer  of  the  recent  shell 
oosiflistB  of  nucleated  cells,  forming  a  beautiful  microscopic 
«3gect.  A  Trxgonia  placed  by  Mr.  S.  Stutchbury  on  the  gunwale 
ef  hiB  boat  leapt  overboard,  clearing  a  ledge  of  four  inches ;  they 
Me  supposed  to  be  migratory,  as  dredging  for  them  is  very 
vnoertain,  though  they  abound  in  some  parts  of  Sydney  Harbour. 

Disiributum,  3  species  (or  varieties  P),  Australia. 

Fa$8il,  100  species.  Trias  —  Ohalk  (not  known  in  Ter- 
tiariee).     Europe,  United  States,  Ohili,  Algeria,  Cape,  South 

Myophoria,  Bronn,  1830. 

Ttfpe,  M.  vidgaris,  Schl. 

Syfumym,  Cryptina  (Kefersteinii),  Boue. 

Shdl  trigonal,  umbones  turned  forwards  ;  obliquely  keeled  ; 
cmooth  or  sculptured;  teeth  2.3,  striated  obscurely,  centre 
tooth  of  left  valve  simple,  anterior  of  right  valve  prominent ; 
nunild  like  Trigonia,  M.  decuasata,  PI.  XYII.,  Fig.  ^5,  has 
a  lateral  tooth  at  the  dorsal  angle  of  the  left  valve. 

Fo98il,  16  species.    Trias :  Germany,  Tyrol. 

Axmus,  Sowerby,  1821. 

Type^  A.  obscurus,  Sowerby. 

Bfftumym,  Schizodus,  King  (not  Waterhouse). 

BheU  trigonal,  rounded  in  front,  attenuated  behind ;  rather 
thin,  sn^ooth,  with  an  obscure  oblique  ridge ;  ligament  external ; 
hinge-teeth  2.3,  smooth,  rather  small;  anterior  adductor 
dightly  impressed,  removed  from  the  hinge,  with  a  pedal  scar 
cAoae  to  it ;  pallial  line  simple. 

JToMtZ,  IM)  species.  Upper  Silurian  —  Muschelkalk.  United 
States,  Europe.  Mactra  trigonia,  Goldf.  hocardia  axini/ormia, 
Fh.  Anaiina  attenuata  and  Dolabra  securi/ormisy  M'Coy,  pro- 
bably belong  to  this  genus.  Dolabra  equiJuteralis,  Amphidcsma 
mtbtrunccUumf  with  many  others  from  the  Palseozoic  rocks,  may 
constitute  a  distinct  genus,  but  their  generic  character  has  yet 
to  be  discovered. 

Ottrtonotus.    Salter. 

Thickened  hinge-plate,  with  a  single  strong  triangular  centra] 

•  Soe  Plott'a  Ozfordflhlre,  T.  vii.  Fig.  1. 

I  Za  flM  ooDMtiao  of  the  late  MJm  Benett  of  WvmiiMter,  now  U>  P\iiiiAitile^|iE!f«^ 


FimtH,  6  qwcMK.    Denmn,  ""'■J- 


7^^,  P.  ( Aaodonbipw}  K*iuihiiKk.  M*Goy,  mad  P.  tngnaaL 

^'i<fl  tbiA.  edattokxu,  oamw  vilb  praauBHit  unboMv  m^ 

•  EtroitgpMlEfiar  CHiBttcdcdca;  b«aks  uiteriac;  BalsMtto. 

Ltbomou,  Ooand,  1841. 
Ty^kF,  L.  pUitt,  New  Tank. 
f^mxtyn,  AdiiMidont*.  FIliL 

SieU  trigania-cfaaped,  imtlker  donated,  vitii  a  atrialed  fo*- 
terior  ■»« ;  hinge  with  sareral  (5 — 9)  ndiftting  teetb,  itinUi 


FAiai.T  TI.— ITxiosiD*.     Nai 
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ie  fixed  and  mono-myary  when  adult,  is  locomotiYe  and  di-myary 
when  yonng  I  * 

Like  other  f^reah- water  aheUs,  the  na'ids  are  often  extensively 
eroded  by  the  carbonic  acid  dissolyed  in  the  water  they  inhabit 
(p.  31).  t  This  condition  of  the  nmbones  is  conspicuous  in  the 
great  fossil  Unione$  of  the  Wealden,  but  cannot  be  detected  in  the 
Cfardinioe,  and  some  other  fossils  formerly  referred  to  this  family. 

The  outer  gills  of  the  female  unionidse  are  filled  with  spawn 
in  the  winter  and  early  spring ;  the  firy  spins  a  delicate,  rayelled 
byssus,  and  fiaps  its  triangular  valyes  with  the  posterior  shell- 
musde,  which  is  largely  deyeloped,  whilst  the  other  is  yet 
inconspicuous.  The  shelliB  of  the  female  riyer-mussels  are  rather 
shorter  and  more  yentricose  than  the  othets. 

Umo,  Betz.    Biyer-mussel. 

Etymology,  wnio,  a  pearl  (Pliny). 

ExampU,  U.  Utoralis,  PI.  XVILL.,  Fig.  1. 

8heU  oyal  or  elongated,  smooth,  corrugated,  or  spiny,  becom- 
ing yery  solid  with  age;  anterior  teeth  1.2,  or  2.2,  short,  irre- 
g;iilar;  posterior  teeth  1.2,  elongated,  laminar. 

Animal  with  the  mantle-margins  only  united  between  the 
siphonal  openings ;  palpi  long,  pointed,  laterally  attached. 
(Fig.  209,  p.  399.) 

U.  pUcnt^ia  (Symph3rnota,  Sw.  Dipsas,  Leach)  has  the  yalyes 
pzoduced  into  a  thin,  elastic  dorsal  wing,  as  in  Hyria,X  In 
Che  Pearl-mussel,  27.  Marganiiferus  (Margaritana,  Bchum. 
Alasn^odon,  Say,  Baphia,  Meusch.),  the  posterior  teeth  become 
obsolete  with  age.  This  species,  which  a£Ebrded  the  once  famous 
British  pearls,  is  found  in  the  mountain  streams  of  Britain, 
liapland,  and  Canada :  it  is  used  for  bait  in  the  Aberdeen  Cod- 
fishery.  The  Scotch  pearl-fishery  continued  till  the  end  of  the 
last  century,  especially  in  the  riyer  Tay,  where  the  mussels 
were  collected  by  the  peasantry  before  haryest  time.  The  pearls 

•  In  the  Bynopflii  at  p.  406,  it  will  be  seen  that  each  of  the  principal  gronpe  of  bi- 
valves  contaiiu  members  which  are  fixed  and  irregular,  and  others  which  are  byssi- 
rcrooa,  or  burrowing,  or  locomotive. 

t  Probably  many  of  the  organic  acids,  produced  by  the  decay  ot  vegetable  matter. 
^Miat  in  the  process.  It  has  been  suggested  that  sulphuric  acid  may  sometimes  be  set 
free  in  river-water,  by  the  decomposition  of  iron  pyrites  in  the  banks ;  but  Prof.  Boye 
of  Philadelphia,  states  that  it  has  not  been  detected  in  any  river  of  the  United  States 
when  the  phenoooMion  of  erosion  is  most  notorious. 

%  This  is  the  species  hi  which  the  Chinese  produce  artificial  pearis  by  the  introdo 
lloo  of  shot,  &o.,  between  the  mantle  of  the  animal  and  its  shell  (p.  38) ;  Mr.  Qask 
Las  an  ezanqde  containing  two  sttings  of  pesris,  and  another  in  the  Brit.  Mas.  hai 
number  of  little  josses  made  of  bell-metal,  now  completely  coated  with  pcari,  in  < 


34  iikSVii.  or  TBB  HOixcacA. 

rere  usually  found   in   old  ftod   deformed   Hpeciiiwm;  naxi 

■narls  about  iio  size  of  a  pea,  perfect  in  every  rw^eet,  van 
rortb  £3  or  £4.  (Dr,  Knapp.)  An  account  of  the  Imh  p«ul- 
iohcry  was  eiTen  by  Sir  E.  Bedding,  in  the  Phil.  Tnos.,  KSl 
rho  mussels  were  found  set  up  in  the  sand  of  the  nTU-bedi  vifl 
ijieir  opou  side  turned  from  tlie  tonent ;  about  one  in  a  boadRd 
might  contain  a  pearl,  and  ona  peacL  in  a  ha&died  mi^t  b 
tolerably  clear.     (See  p.  30). 

Distribution,  420  Bpe«ieB.  North  America,  South  *mMw«, 
Europe,  Africa,  Asia,  Australia. 

Foitil,  60  spocieB.     "Wealden  — .     Europe,  India. 
Sub-grnrra,    Monocondylteit,   D'Orbigny.       M.  Patagnsnai, 
PI.  XVin.,Fig.  2. 

Shell  with  a  single  large,  round,  obtuB«  cardinal  tooth  in  «*d 
valve ;  no  lateral  teeth. 

DUlribulion,  6  apeoies.     South  America. 
Syria,  Lam,  H,  eyrmatophora,  PI.  XVIII.,  Fig.  3. 
Pochyodon  and  Prisodon,  Schiuu.  Shell  Aica-shaped,  hinge-l 
straight,  with  a  doreal  wing  on  the  poat-enor  aide ;  teeth  <3m 
gated,  trausrersely  striated.  DiiiribtUion,  4  apeciea.  8.  AmoiiA 

Castaua,  Lamarfk. 
Type.  0.  ambigua,  PI.  XVni.,  Fig.  4. 
Synonijin,  Tetraplodon,  Spix. 

SMI  Tentricoso;  trigonal;  umbonea  prominent,  fiurrnred; 
hinge-teeth  striated;  auterior  2.1,  short;   poaterior  l.S,  elca- 

Anintalwitii  mantle-lobea  united  behiud,  forming  twodiiUiicl 
eipbonal  orifices,  the  branchial  cirrated. 

Distribution,  3   species.     Bivers  of  South  America,  Guiiiu, 

Akodou,  Curier.    Swan-mnssol. 

Type,  A.  cygneus,  Fig.  208,  p.  398. 

Elymohgy,  anodonlot,  edentulona. 

ShtU  lite  um'o,  but  edeatulous ;  oval,  smooth,  rather  thin, 
compresswl  when  young,  becoumig  venlricose  with  age. 

Animal  likeunio;  tbeooter  gills  of  a  female  have  been  com- 
puted to  contain  300,000  young  shells.    (Lea.)    Sea  p.  14. 

IHtMbution,  100  apeciea.    North  America,  Europe,  Siberia. 

Fouil,  8  species.    Eocene^.    Europe. 

a.  D'Orbigny  relates  that  he  found  great  quantities  of  small 
Anodona  {Sg$»o-antidmaa  FaraaiauiM,  D'Orbigny)  4  lines  in 
length,    atlaehtd   by    a   bifMU*,  m  "iiB  "Bi-wt  "C^sMia.,  'bnk 
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JpiDiNA,  Lamarck. 

Bynonyma,  Mutela,  Soop.  Spatha,  Lea  (including  Mycetopus)^ 
XiOila,  Gray. 

Type,  I.  exotioa,  PL  XVIH.,  Kg.  6. 

Etymology,  iris,  the  rainbow. 

SJidl  oblong ;  nmbones  deproesed ;  hinge-line  long,  straight, 
attenuated  towards  the  umbones,  crenated  by  numerous  unequal 
teeth;  ligament  long  and  narrow. 

AnimcU  with  mantle-lobes  united  posteriorly,  forming  two 
short  siphons;  mouth  and  lips  small;  palpi  immense,  oyal ;  gills 
united  to  the  body. 

Iridina  ovaia  (Pleiodon,  Conrad)  has  a  broader  hinge-line. 

Diitrilmtion,  9  species.    Biyers  of  AMca,  Nile,  Senegal. 

Myoetopus,  D'Orbigny. 

Etymology,  mukes,  a  mushroom,  pous,  the  foot. 

Type,  M.  soleniformis,  PI.  XVIII.,  Fig.  6. 

SJiell  elongated,  sub-cylindrical,  gaping  in  front;  OArgins 
sab-parallel,  hinge  edentulous. 

Animal  with  an  elongated,  cylindrical  foot,  expanded  into  a 
disk  at  the  end  ;  mantle  open ;  giUs  equal ;  palpi  short. 

Distribution,  3  species.  Biyer  Parana,  Corrientes;  Eiyer 
Amazon,  Boliyia. 

.^THEEIA,  Lamarck. 

Type,  M,  seTiilunata,  PL  XVill.,  Fig.  7.  {Aitherios,  atrial.) 

Shell  irregular,  inequiyalye  ;  attached  by  the  umbo,  and 
tabular  processes  of  one  of  the  yalyes,  usually  the  left ;  epidermis 
thick,  oliye ;  interior  pearly,  blistered  (as  if  with  air-bubbles) ; 
hinge  edentulous ;  ligament  external,  with  a  conspicuous  area 
and  grooye  in  the  fixed  yalye ;  two  adductor  impressions,  the 
anterior  yery  long  and  irregular ;  paUial  line  simple. 

Animal  with  the  mantle-lobes  open ;  body  large,  oblong,  pro- 
jecting backwards ;  no  trace  of  a  foot ;  palpi  large,  semi-oyal ; 
gills  sub-equal,  plaited,  united  posteriorly,  and  to  the  body  and 
n) an  tie. 

Distribution,  4  species.  Biyer  Nile,  from  first  cataraots  to 
Fazool;*  Biyer  Senegal. 

Mttllebia,  F^russao. 

Dedicated  to  Otto  Frid.  Miiller,  author  of  the  *•  Zoologia 
Danica." 

Type,  M.  lobata,  F6r.,  Fig.  222. 

Byftonym,  Acostsea  (Guaduasana),  D*Orbigny» 

•  The  "  A«fA-wft(«r  oy§ttin  **  diBCorcfXtd  Yyy  llrar%, 

U  2 
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ShtB  -wh^n  yomtg  frao,  aqninlT*^  Aiioaab>4biipil,«i3iikB| 
uid  pTomiiumi  Hg«wwmt^  (b^  two  •ddnstnr  nnfKMHiBi;  mJI 
inegolar,  ineqiiinlTe,  mttadiad  bf  llw  xi^it  Tain ;  BBkaH 
elongated,  progntatnlf  filled  up  with  didl,  and  tiKaiaf  m 
iirepilar  "talon"  in  front  of  theflxadTalrc;  opidmniUl; 
ligamont  in  a  marguiBl  gnora;   interior  peadf,  BBHahr 


Fin.  Cl.  ilullmaltliata,¥ii.  (OnglDa].)  I 

imprOBBipnv  single,  posterior.  Fig.  222  repreaeata  the  left,  « 
attached  valve,  showiug  the  eingla  muBcular  iropreMion,  ud 
pFojecting  spur  with  the  nucleus,  AnnaJating  of  both  TaLnt  of  tha 
fry,  iiL.ilod,  and  fiUfld  «p  with  eheU." 

Dialribution,  Bivei  Uagdalena,  near  B<^ota,  New  Oranadk. 

Mr.  Ib^ap  Lea  haa  dotonnined  the  identitf  of  MSUeria  and 
Auittaa  by  examioation  of  Fftnasac's  type,  and  the  suite  of 
speuimena,  of  diS^reiit  ages,  in  the  ooUection  of  M.  D'Orbigny -i 

SECTIOM  B. — SlEHOMIDA. 

^tlnfmct'sithroapiratoryeiphans;  mantle-lobea  mote  pr  lew 
inited. 
a.  Siphona  lAort,  pallial  line  timple;  Intogro-pallialia. 

if  ipeciaieni  cf  this  nmaAtbk 
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Paicly  VH. — Ohamisx. 

SheU  ineqaiTslve,  thick,  Attached ;  beaks  Bub-spiral ;  lifKmfmt 
extamal ;  hingQ-teeth  2  in  one  valTe,  1  in  the  other ;  addnotoi 
impreasioiia  huge,  retionlated ;  pallial  line  sunplf. 

Aniinal  with  the  nuntle  closed ;  pedal  and  Biphonal  orifioe* 
unudl,  sub-«qQs] ;  foot  very  small ;  gilL>  two  on  eaoh  aide,  very 
oneqnal,  united  posteriorly. 

Cbaiu  (Pliny),  L. 

EiarapJe,  0.  macrophyllft,  PI.  XVUl.,  Figs.  8,  9, 

Synonym,  AroineUa,  Schum. 

8htll  attached  naually  by  the  le/t  umbo ;  ralTea  foliaceous,  the 
upper  smaUeet ;  hinge-tooth  of  Gree  valTe  thick,  oured,  recaivBd 
between  two  teeth,  in  tike  other ;  adductor  impresaiona  large, 
oblong,  the  anterior  encroaching  on  the  hinge-tooth. 

^Ri'malwith  the  mantle-margins  imited  by  a  onrtain,  with 
two  rows  of  tentacular  filaments ,  siphonal  on£ce8  wide  apart, 
branchial  slightly  pronunent,  fringed  anal  with  a  simple  valve ; 
foot  bent,  or  heeled ,  Lver  occupying  the  umbo  of  the  attached 
voIto  only ;  ovary  extending  into  both  mantle-Iobea,  aa  far  aa 


thfl  pallial  lino  ;  lips  simple,  palpi  small  and  curled ;  gillsdeeply 
plaited,  the  outer  pair  much  shorter  and  very  narrow,  l^imished 
with  a  free  dorwl  border,  and  united  behind  to  each  other^  aad 
to  the  mantle ;  adductors  each  composed  ot  two  «\«nn<sn.\«. 


43S  XAinrAL  ov  : 

The  ahall  of  CkaTna  oouiato  of  thiM  l^«n;  flwnhRil, 
colooied  layer  is  laminated  by  oUiqiw  linw  of  giow&,  witt  eg»- 
rogatioaa  at  right  uiglea  to  tha  laminn;  tlw  feliMaoaa  i|niM 
oontaim  leticoUted  tubnli;  fh»  middb  Iajw  i*  apMqoeiAit^ 
uid  cofLBtfits  of  iU-de&nod  Tsrtic^  pritna  ot  Duiiiwdvd  idxo^ 
tnre ;  the  inner  U7BT,  wMoli  ia  tamahioent  utd  111 1  mill  wiiwin 
i«  penetrated  by  Mattered  TertiaBltabnli;  the  minnl*  jmeMM 
that  occupy  the  taboli  give  to  the  mantle  (and  to  flw  <Hti  of  A* 
■hell)  a  granolar  appeaianoe  ^ig>  2S4, 1,  ntj. 

Some  ChBmaaareatlachedindiflbrentiybyeittirtTClve;  vhn 
fixed  by  the  rigrht  vatTe  the  dentition  t>  nraasd,  the  Ut  nfae 
having  the  eingle  tooth.  Chama  ardttdla,  iriiidi  ia  d*^ 
attached  by  the  right  mnbo,  Lm  the  nonnal  dantitioa  1 :  S;  it 
ia  nearly  regnlar  and  eqniTalTe,  and  haa  a  ■*■■*"'*  brnnla. 

Diifributum,  SO  epedea.  Tropioal  aeaa,  eq>eoiaTlj  wimmft 
coral  iee&; — 00  &thoina.  West  Indiea,  OaniuiM,  HeilitMimai, 
India,  China. 

Fouil,  40  speciea.    Gnen-sand — .    TTnited  Statea,  Enrope- 

Bub-genuat  Sfoncphura;  Matheion  (=s  Pipilidia,  ViIjIlI 
Jf.  imbricala.  Math,     Fig.  228.     Neoootniaji,  &>uthero  Frann. 


COHCEIFBEl. 


SloBKAS,  Luo&rck. 


Type,  D.  arietiiiTim,  Fl.  XVm.,  Fige.  10  and  11,  and  Figa. 
227  and  228. 

SA«U  snb-eqoiTalTe,  attached  by  either  tunbo;  beaks  veiy 
promineiit,  apirol,  fnrroved  externally  by  ligamental  groovea ; 
hinge  very  thick,  t«eth  2.1,  prominent;  mnAcnlar  impresaions 
boonded  by  long  apiial  ridges,  Bometinies  obsolete. 

IHttnbution.,  6  species,  Middle  oolite.  Gtermany,  Switser- 
lond,  France,  Algeria. 

Dieerat  differs  &om  Chaiaa  in  the  great  prominence  of  both 
its  wmbonu,  in  haying  constantly  two  hinge-teeth  in  the  right 


Talve  abd  one  in  the  left,  and  in  the  prontinent  ridges  bordering 
the  mnacnlBr  impTesaions.  Similar  ridges  exist  in  CucvlUea, 
Megaiodon,  Cardilia,  and  the  Hippurit« ;  they  produce  deep 
Bpinkl  foTTowB  on  the  casta,  which  are  of  common  occurrence  in 
the  Coral-oolite  of  the  Alps.  One  or  both  the  anterior  fiurowB 
(Fig.  229,  t,  t)  are  frequently  obsolete.  The  dental  pita  are 
much  deeper  than  Qie  teeth  which  they  receive,  and  are  eob- 
Bpiral,  gtring  rise  to  bifid  projections  (c, c]  on  the  casts;  the 
single  tooth  in  the  left  valve  consists  of  two  elements,  and  the 
cavity  ^/oitet)  which  receiTes  it  is  divided  at  the  bottom. 

Bequienia,  Matheron, 

Dedicated  to  U.  Beqnien,  author  of  a  Catalogue  of  Corsii»ii 
Mollusca. 

Example,  E.  Lonsdalii,  PI.  XVIII..  Fig.  12  and  Fig.  230. 
B.  ammonia,  Fig.  189. 

Bhdi  thick,  very  ineqnivalve;  attached  by  the  I(/l  umbo ;  tiga- 
meiit  external ;   teetb  2:1;   left  valve  ipixai,  Via  cwv^is  %«h%\ 


MAMUU.  W  1 


not  camented;  frw  valva  ^h1 

doctor  btnderad  b^  *  pranuBaat  «d>-apnl  ridgs  m  mekyaim. 

The  itiell  rtmctnra  of  Jiffw  ■'■  » lik»  ttat  rf  <tt^i».    Ik 
raUtire  Bw  of  the  Titna  n  ■olBeat  to  amA  "■■■»**— ;  H  & 


mdMB]  br  ivMa  McmI    (IIa.BdL) 

Fuvn  (SliaTpe}  Utey  are  nearly  eqiuL    Th«  lunge-taetlt  ■»  lib 

those  of  Ificeraa ;  the  cavity  for  the  poBterior  tooth  of  tlw  right 
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Geoicgical  Society  of  London.  In  &Ix  the  genera  tlie  shell  con- 
sists of  three  layers,  but  the  outeimost,  which  is  thin  and  com- 
pact, is  offcen  destroyed  by  the  weathering  of  the  specimens. 
The  principal  layer  in  the  lower  yalye  of  the  Hippwite  is  not 
really  yery  different  from  the  upper  yalye  in  structure;  the 
laminsB  are  corrugated,  leaying  irregular  pores,  or  tubes,  parallel 
with  the  long  axis  of  the  shell,  and  offcen  yisible  on  the  rim. 
The  umbo  of  the  upper  yalye  of  the  BadioUte  is  marginal  in  the 
young  shell.    (Q.  J.  Qeol.  Soc,  yol.  xi.  p.  40.) 

They  are  the  most  problematic  of  aU  fossiLs ;  there  are  no 
recent  shells  which  can  be  supposed  to  belong  to  the  same 
family ;  and  the  condition  in  which  they  usually  occur  has  in- 
yolyed  them  in  greater  obscurity.*  The  characters  which 
determine  their  position  amongst  ^e  ordinary  biyalyes  are  the 
following : — 

1.  The  shell  is  composed  of  three  distinct  layers. 

2.  They  are  essentially  imsymmetrical,  and  right- and-lefb 
yalyed. 

3.  The  sculpturing  of  the  yalyes  is  dissimilar. 

4.  There  is  eyidence  of  a  large  internal  ligament. 

5.  The  hinge-teeth  are  deyeloped  from  the  free  yalye. 

6.  The  muscular  impressions  are  2  only. 

7.  There  is  a  distinct  pallial  line. 

The  outer  layer  of  shell  in  the  EadioKte  consists  of  prismatic 
cellular  structure  (Fig.  232) ;  the  prisms  are  perpendicular  to 
the  shell-laminae,  and  often  minutely  subdiyided.  The  cells 
appecir  to  haye  been  empty,  like  those  of  Ostrea  (p.  407). f  T^s 
inner  layer,  which  forms  the  hinge  and  lines  the  umbonos  is 
sub-nacreous,  and  yery  rarely  preseryed.  It  is  usually  replaced 
by  calcareous  spar  (Fig.  239),  sometimes  by  mud  or  chalk,  and 
yery  offcen  it  is  only  indicated  by  a  yacuity  between  the  outer 
shell  and  the  internal  mould  (Fig.  244).    The  inner  shell-layor 

•  1.  Bach  regarded  them  as  Coralj.    1840,  Leonh.  and  Broun  yahrb.  p.  673. 
3.  Deamonlins,  as  a  combinatioo  of  the  Tonicaiy  and  Se^sUe  Cimpsdn. 

3.  Dr.  Carpenter,  as  a  "  group  intermediate  between  the  Conchif'm  a 'id  Cirripcda.** 
An.  Nat  Hist  XU.  990. 

4.  Prcrf.  Steenstrap,  of  Ckg>enhagen,  as  Annelids, 

6.  Mr.  D.  Sharpe  refers  Hippurites  to  the  BaUni ;  Caprinella  to  the  Chamacev. 
6.  La  PeTroose  considered  the  Hipporites  Orthocerata ;  the  RadioUtec,  Chtracm 
1.  OoldfittB  and  D'Orbigny  place  them  both  with  the  Jiracfaopodcu 

8.  Lamarck  and  Bang,  between  the  Brachiopoda  and  Ostraeea. 

9.  Curier  and  Owen^  with  the  Lamellibranchiate  bivalreb. 

10.  Deshayes,  in  the  same  groap  with  .^EtheritL 

11.  Qnenstedt,  between  the  Chamacea  and  Cardiaeem, 

t  This  is  yery  oonspicnoos  in  Radiaiite*  from  the  chalk  ;  a  formwHoo.  in  ^bivrXv  ^V«i 
prismatie-oeUnlar  fossils  are  solid. 

u  3 
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KiSUil.    OF    THE    UOIXCBCi. 


1  seldom  compact,  ite  lamallie  are  oxtremely  thin,  izA  Hfm'ji 
Dy  inleTTftlH  like  the  water- diam  here  of  Sjxmdi/lia ;  aniilM 
spaces  occur  in  the  dopoait,  filling  the  TuuboDal  Ckvitj'  uf  tb 
loDg-boakoil  oTHtera.* 

The  inaor  layer  ceases  at  the  pallinl  line,  beyond  'nbidi,  c4 
Uve  rim  of  the  ehelJ,  the  cellular  vtructujre  is  often  appuuit', 


Fig.  331.  Steeoo  of  *  (nemenl  (f  (Mm  Omuov^ 

obscure  bifurcating  impreaaians  Tadiate  from  the  puUial  line  ts 
the  outer  margin  (Fig.  2^2,  v,  v). 

Theae  have  been   coiupHred  to  the  Tascnlar  impressioaa  of 


Crania  (Pigs,  193,  194),  and  constitute  the  only  argament  Ew 
supposing  the  Itudiata  to  have  been  palHobrxinchiate  ;  but  they 


■  CapTutlla  (Fig.  Mi),  wbich  liM  hat  tta  « 
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occur  on  the  rim  of  the  shell,  and  not  on  the  disk,  as  in  Crania.* 
The  chief  peculiarity  of  the  Hippuritidai  is  the  dissimilarity  in 
the  Btmctore  of  the  Yalyes,  but  even  this  is  deprived  of  much 
(ignifi canoe  by  its  inconstancy.  +  The  free  yalve  of  Hippuritea 
IS  perforated  by  radiating  canals  which  open  round  its  inner 
margin,  and  communicate  with  the  upper  surface  by  numerous 
pores,  as  if  to  supply  the  interior  with  filtered  water ;  possibly 
they  were  closed  by  the  epidermis4 

In  the  closely  allied  genus  Radiolitea  there  is  no  trace  of  such 
canals,  nor  in  Caprotina,  Those  which  exist  in  the  upper  yalye 
of  CaprinOf  and  in  both  yalyes  of  Caprinella,  haye  no  commu- 
nication with  the  outer  surfiEkce  of  the  shell ;  they  appear  to  be 
only  of  the  same  character  with  the  tubular  ribs  of  Cardium 
eo&iahun  (PI.  XIX.,  Fig.  1),  and  it  is  highly  improbable  that 
tliey  were  permanently  occupied  by  processes  from  the  margin 
of  the  mantle. 

The  teeth  of  the  left,  or  upper  yalye,  are  so  prominent  and 
straight,  that  its  movement  must  have  been  nearly  vertical, 
for  which  purpose  the  internal  ligament  appears  to  have  been 
exactly  suited  by  its  position  and  magnitude ,  but  it  is  probable 
that,  like  other  bivalves,  they  opened  to  a  very  small  extent. 

HiPPUBiTES,  Lamarck. 

Name^  adopted  frt>m  old  writers,  **  fossil  Hippurta"  or 
Horse-tail. 

Types,  JET.  hi-octUatus,  Lamarck,  and  H,  comu'vaccinumf 
Fig.  237. 

Shell  very  inequiyalve,  inversely  conical,  or  elongated  and 
cylindrical :  fixed  valve  striated  or  smooth,  with  three  parallel 
furrows  (/,  m,  n)  on  the  cardinal  side,  indicating  duplicatures 
of  the  outer  shell  layer;  internal  margin  slightly  plaited;  pallial 
lino  continuous ;  umbonal  cavity  moderately  deep,  ligamental 
inflection  (/)  with  a  small  cartilage-pit  on  each  side  (c,  c) ;  dental 
sockets  sub-central,  divided  by  an  obsolete  tooth;  anterior 
inoBOular    impression   (a)   elongated,    double;    posterior    (a) 

•  H.  D^Oibiffny  ooiMid^n  they  were  produced  by  peccllv  a^pendagee  to  the 
mAntle-maryiin,  which,  in  Hippurit^*^  were  prolonged  into  the  canala  of  the  upper 
vaive. 

t  The  lower  Tslves  of  some  Spondyli  are  iqnainoiu  or  spiny,  the  upper  plain ;  those 
</  many  cystenr,  Fectens,  and  some  Tellensare  diversely  sculptured ;  but  in  no  instance 
i»  the  internal  atmcture  of  the  two  valves  different  The  inconstancy  of  the  shell 
■troctnre  in  the  Rvdistes  has  a  parallel  in  Rhynchonella  and  TertbrattUa  (p.  860),  and 
ii  tne  condition  of  the  hepatic  ory{an  in  Tritonia  and  Dendronotus. 

t  The  valvea  of  Crania  are  i  erf  orated  by  branching  tuS»i\i,\)i«iti  'm  \baX  ^^wt  "CMs^  \;Ma 
9frtUJ  ^•  ^hro^igb  ererj  put  of  (be  shell,  aM  all  Us  layeii  (v*  %V^ 
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fttnull,  vary  deep,  bonnded  by  the  second  daplicatar;(n},  Ain; 
duplicature  (ti)  projeetiag  into  the  umbonal  cavil;  :  /me  nin 


t.g  T^ii.  /I.  rt«-atuiiim.nFttimn,i.t    ng.138.1. 

i  %.nii>ji»].   n>  nuanJir,   n  liphDna]  biAecUoiui    i,  mctlire,  ihowinf  a 

CH'ii  ate !  u.  1al(  lUEbo :  UiB  sirun  iadtatf  the  [nliilila  dlncUMi  of  Uu  bis 


resfiONjuig  tu  the  posterior  ridges  in  Uie  lower  talya ;  siirl 
IBs  original  in  (h«  Bril.  Mm.    TLe  inner  layer  rf  ihrll  in  Ibii  *pedM  hi 


1ftV"<»lT  re 


e  up(*r  vHn  pifc-cmpil 
Bril.  Ill* 
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porooB,  the  pores  Iwdiag  to  canals  in  the  oatei  shell'laTer, 
which  open  roiuid  the  ptdlinl  line  npoD  the  iu&er  margin ; 
intsrior  cartilage-pit  deep  and  conical,  posterior  ahallow ; 
ambonal  cavity  tnmed  t«  the  &oat  (u) ;  teeth  2,  straight,  suh- 
(Mntral,  Uie  anteriot  largest,  each  supporting  a  crooked  miisouliLr 
apophyBie,  the  first  brood,  the  hinder  prominent,  tooth-like; 
inflectioBa  (m,  «]  snrroimded  by  deep  channels. 

H.  eoniM-vaainwn  attains  a  length  of  more  than  a  foot,  and 
JM  enured  like  a  cow's  horn ;  the  outer  layer  separates  readily 
from  the  core,  which  is  iiimrtred  longitudinally.  The  ligament^ 
inflection  (i)  is  very  deep  and  narrow,  and  the  anterior  tooth 
forthet  temoTSd  froin  the  side  than  in  H.  hi-oculattu  and  radiotut 
(Figs.  233, 234) ;  the  posterior  apophyrip  (a')  does  not  nearly  Bll 
the  oorreeponding  cavity  in  the  lower  Ttive.  In  E.  H^oinUaUit 
end  some  other  species  there  is  no  Ugameatal  ridge  inside; 
these,  when  they  haTe  lost  their  Inner  layer,  present  a  cylin- 
drical cavity  witji  two  parallel  ridges,  extending  down  one  side. 
The  third  inflection  (n)  is  possibly  a  eiphonal  fold,  such  as  exists 
in  the  tube  of  Tfredo,  and  sometimes  in  the  vaWoB  of  PhoUia, 
ClavagtUa,  and  the  caodatA  species  of  Trigonia. 

The  development  of  processos  firom  the  upper  toIto,  fur  the 


uk         Uie  u      i     vi  Tig 

Fir  338  u  bum    lann    pc  n 

c1  rh«  pnBt«rior  ftpO|jh^ji  (n'),  And  showing  thfl  pcvDllar 

Bttachment  of  the  adductor  muscles  harmonisoa  with  it^  "AWi 
peculiaritiGS  of  tJie  HipP'irito.  The  cqua\  gro-»rtk  ol  fti.%  TnKweai* 
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of  tho  TolTes  prodoom  oe&bal  Tuaboaes,  and  i 
bitenukl  cartilage ;  tiiiB  again  caosea  tlie  Mmonl  ef  tin  tai 
uid  adducton  fortlur  bma  ttia  hiage-margin,  to  ■  poatkun  it  "I 
which  the  miiaolaa  nuut  ham  been  uniuiially  long,  unlcn  raj-  1 
ported  in  tLe  nuumar  daacnbed.    Supposing  the  animal  to  hii«  I 
kad  a  small  foot, like  OMoma, Oie nuuitlo-opening  fiv^ftw 
would  have  beMi  oompletaljr  obatructed  by  f 
that  the  moBcnlar  sapport  ma  hook-ehap«d  (~ 
posterior  oddaotor-prooeH  ia  aimilarly  uuder-t 
of  the  rectum,  whioh  in  all  bivalves  emerges  b 


aiiil  posterior  ndductor,  vind^  roimd  outside  that  mnaois,  ud 
{pmuLntes  in  the  Hne-of  the  oxhalent  current.  There  is  a  grtan  I 
(sometimes  an  inch  deep)  round  the  second  and  third  duplica- 
tares  in  the  upper  valve,  which  seems  intended  to  facilitate  ft*  | 
passage  of  the  alimentary  canal,  and  the  flow  of  water  from  the 
gills  into  the  exhalent  channel.  The  gmnilimaa  of  the  spaci  b* 
the  branchise  may  have  been  compensated  by  deep  plicatioD  of 
;hose  orpins,  as  in  Cliama  and  Tridacna. 

Fossil,  30  species.  Chalk.  Bohemia,  Tyiol,  Frauoe,  Spiio, 
Turkey,  Syria,  Algeria,  Egypt, 

Eadiolites,  Lamarck,  1601. 

Eiyradogy,  rodtua,  a  ray. 

Synonym,  SphaTulites,  De  la  Matherie,  1803. 

Shell  iaveraely  conical,  bi-conic,  ot  oYlij^drical ;  Talroa  dw* 
s'Du'larin  Btructure;  mtoniB.X-Di&TgvrL^BtQwi'iii.ox^aidi^wMiirii, 
w'mpJe,  continuoua  ■,  Ugaitt6atal"uiftcct«ro.N«r5&»"«^.&(V«n« 


COXCHtPEKA. 


the  deep  and  nigow  catiilage  pits :  lotoer  valve  with  a  thick  outer 
Uj«r,  otUm  tOlioMOia ;  its  cavitf  deep  and  atraight,  with  two 


Fig.  Ml.  InUiior  of  Imnr  •ijve.  Fig.  2U.  Intcritr  of  upper  nln. 

SadicHIa  nuntiniBaTu,  Umlb.  t-    I^  CluU.    S.  UimcM.  Dordtftn*. 

t  UfuneDtil  loflsctioii ;  m.  pimil  llns ;  c,  f.  cutllige  piU ;  a.  a,  (ddnctn  ImpRHioi* 

dental  sockets  and  lateral  iqaaciilar  impressions;    vpper  viilvt 
Eat  or  conical,  with  a  central  umbo ;  onter  layer  thin,  radiated  j 


Fig.  »3.  Side  lii 


uiiibouftl  cavity  inclined  towarde  the  ligament;  toelh  angular, 
striated,  supporting, curved  and  sub-equal  muf^cnlar  processes. 

The  upper  Talve  of  R.  Jleuriaunu  has  an  oblique  umbo,  with 
a  distinct  ligamental  groove.  The'foUations  of  the  lower  valve 
ate  frequently  undulated  [  Ihey  are  sometimes  aa  thin  as  paper, 
and  sereral  inches  wide. 

The  umbonal  cavity  of  the  lower  valve  is  partitioned  off  by 
very  dehcate  fuDoel-shaped  lamins.  Specimens  frequently 
occur  in  which  the  outer  shell  layer  is  preserved,  whilst  the 
inner  is  wautiDg,  and  the  mould  ("  biroetntB*"^  Tciin&\c%Vimn 
in  the  centre.     The  interior  of  the  otxtn  ^e\V  \«.'^«i  ^&  ^kas^^ 


it.vriL  or  iBi  KouncA. 


^fix-n:*!  with  lin>H  of  ^coirxh,  iai  «xLibit»  a  di 

rid);':  in  >;iM:h  valve. 

In   ueiA  <-Xiuijiio^  of  A.  ealnotiuiiei  tkii  ligKmentat  mfloctkiD 
ir  '.'oiicijul>.<l,  tii<;  uutilage  pita  pardaUf  Siied  up  uid  uonotlit^ 


Fig.  MS.  OapriJuOa  ttianffuiimi,  Dcud.  V.  OncDHnd,  Boeh^i,  j-. 
A,  pomon  ot  the  left  tsItb,  iHer  D'OrtiignT*  tbe  ihrU-wiIl  It  nnumd  by  waUBsi 
biff,  eHpDAldg  tA*  0UDAm«d  Interior,  B.  mooJd  ot  tft  ot  the  vhter-chlmben.  C, 
mnoldiif  the  tiodj- clumber;  ii.  noibo  of  rifbt  nlie  j  i,  of  left  nlv* ;  l.deDtalgraDTa; 
«L  mifue  from  wtiloh  tlie  poeterlor  Lotn  hu  been  delecbed.  From  the  orifiavJa  in  (be 
Bill.  Uu.,  lawenled  bj  S.  P.  Pntt,  Biq. 

supported  by  a  plate  which  dividea  the  umbonal  cavity  ieogth- 
lu  (7.  trtan^u^rM  the  umbonal  cavity  of  the  apiral  valye  U 


partitioned  off  at  rejrulaJ'  intorvala  (Fig.  24B,  A) ;  the  length  of 
the  waf«r  ohftmhen  ia  sometiines  3\  inches,  and  of  the  body- 

•  In  U.  D'OiblesT^  Ignn  the  •mallei  nlTC  hu  Iwad  idded  from  uHXlier  imci- 
men.  wid  la  nmed  ttaardt  tbe  ipin  ol  Ihe  lar^  nin,  (Pal.  Fnnc.  |J.  Ht,  V. 
1),  In  Ur.  fraa'a  (pacJinana,  aod  Ibcw  ei^eotsd  t>7  Mr.  Sharpe  Id  ISataaal.  tki 
■aba  of  iha  amaUa  nln  la  nimail  umF  iriih  *  ilgiiuU  Iwnn.     V,<^I.tlwil.'i«. 


450 


L  OP  THE   HOLLfSCA. 


tlmmber  from  2  to  7  diameters ;  BpecimenB  ueasuiing  *  yorf 
&cro»s  may  be  seen  on  the  caTerQO\ia  eboros  of  tbe  islets  ti< 
Itoohelle.*     (Pratt) 

FossiJ.BspecisH.  Neooomian — LowerChalk.  France, PorWjsl, 
Texas. 


ooxcHirasi. 


Fottil,   10  spedes.      Upper  Oreensand  and   Lower  Ohnlk. 
bobeHUA,  France,  Texas. 


Cafrotiha,  D'Orbigny. 

Type,  0.  semistrUta,  PI.  XIX..  Figs.  13  Rod  14.  Le  lion*, 
Bartlie. 

Shell  composed  of  two  distinct  layerB ;  valyea  alike  in  strao- 
tore,  dissimilAr  in  sculpturing  ;  ligomental  grooTS  slight  ; 
cartilage  internal ;  right  valve  fixed,  atriatad,  or  ribbed,  with  ona 
narrow  tooth  between  two  deep  pits,  cartilage  pits  seveial  on 
eacb  side  of  the  ligantantal  inflection,  posterior  adductor  sup- 
ported by  a  plat« :  /rta  v<tlve  flat  or  conrex,  with  a  marginal 
umbo ;  teeth  2,  very  prominent,  supported  by  ridges  (opopAyMf) 
of  the  adductor  muscles  (a  a"),  the  anterior  tooth  oonneoted  with 
a  third  plate  (n),  which  divides  the  nmbonal  cavity. 

The  BmaUor  Caproliiue  occur  in  groups,  attached  to  oyirter- 
shells ;  their  muscular  ridges  are  much  less  developed  than  in 
the  large  spocies  (Fig.  251).      C.  a»tala  is  like  a  little  Badiolite. 

Fouit,  10  species.  Upper  Greeneand,  France.  (The  rest  are 
Cbamas,  &c.) 

Family  IX. — Tbicagitida. 

Shell  regular,  equivalve,  truncated  in  front ;  ligammt 
nxtemal ;  valves  strongly  ribbed,  margins  toothod ;  musenlai 
unpreasionB  blended,  anb-central,  obacure. 


•  11k  Sr 


IB  noh  Ml  of  Ih 


452  iLamiX.  aw  tbx  xoturacA. 

Jiimi^  ftttacted  hya  h7«na,  or  free ;  manUB-Iolw 
naited;  pedal  opening  luge,  anterior;    npihoBBl  amUM  to- 

bJundod  by  o  thickened  pullial  border;  branchial  plain;  uul 
mnota,  with  &  tubular  valve ;  shell-muscle  eingle,  Urge  ml 
tuund,  nith  a  smitller  pedal  muscle  close  to  it  behind;  fort 
Snfwr-lite,  with  a  bjBsal  groove ;  gillB  2  on  each  eddo,  nwwr, 
BtroQgly  plaited,  the  outer  pair  composed  of  a  single  tamiiia,  tie 
incor  thick,  with  margins  couspicuoualy  grooved ;  palpi  t«7 
elendoT,  pointed. 

TIlc  nhell  of  Tridacna  is  estremely  hard,  being  calcific  nolS 
almost  fivery  tiane  of  Organic  Btmotoro  is  obUterat^d.     [Oi^ 

TaiDAONA.,  Brugui^TB.     Clam-eheU, 
JSbimoifigt/,     Iri,   three,   daJcTW,    to  bite;    a   kind   of  ovat«C 

[Pliny.) 

Bxam-ph,  T.  squanioaa,  PI.  XVin.,  Fig.  15. 

Shell  maaaive,  trigonal,  ornamented  with  radiating  rib* 

imbricating  foliations  -  margina  deeply  indented ;  byaaal  a 
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3t.  Sulpioe,  PariB.     (Dillwyn.;     Oaptam  Oook  states  that 
aniina]  of  tliis  species  sometiines  weighs  20  lbs.  and  is  good 


Vig.  252  shows  the  animal  of  Tridacnaf  as  seen  on  removing 

left  yalye  and  part  of  the  mantle  within  the  pallial  line. 
I}isirunUion,  7  species.    Indian  Ocean,  China  Seas,  Pacific. 
.^.  ^OBnl,  T.  media.    Miocene^  Poland  (Pnsch).      Tridacna  and 
^B*ppopu$  are  found  in  the  raised  corsd-reefiB  of  Torres  Straits. 
glfiu^gilliYTay.) 

Smb-gentu,    JTtj^poptM,  Lamarck.    H.  maculatus,  PI.  XVIII., 
16.     The  ''bearVpaw  clam  "has  dose  valves  with  two 
•teeth  in  each.    It  is  found  on  the  reefs  in  the  Coral  Sea. 
animal  spins  a  small  hyssua. 


EAHILT  X. — CABDIADiE. 

8hdl  regular,  equivalve,    free,   cordate,   ornamented   with 

ndiating'ribs ;   posterior  slope  sculptured  differently  from  the 

"^front  and  sides ;  cardinal  teetii  two,  laterals  1.1  in  each  valve ; 

ligament  external,  short  and  prominent ;   pallial  line  simple  or 

ilig^tly  situated  behind ;  muscular  impressions  sub-quadmb^. 

Animal  with  mantle  open  in  front;  siphons  usually  very 
ihoit,  oirrated  externally ;  gills  two  on  each  side,  thick,  united 
posteriorly ;  palpi  narrow  and  pointed ;  foot  large,  sickle-shaped. 

Cardittm,  L.    Cockle. 

Stymology,  kardiaf  the  heart. 

Synonym,  Papyridea,  Sw.    '" 

Types,  0.  costatum,  PI.  XIX.,  Fig.  1.     C.  lyratum,  Fig.  2. 

8hdL  yentricose,  dose  or  gaping  posteriorly ;  umbones  promi- 
Aflnt,  sub-oentral;  margins  crenulated;  pallial  line  more  or 
leas  sinnated. 

Animal  with  the  mantle-margins  plaited ;  siphons  clothed 
with  tentacular  filaments  anal  orifice  with  a  tubular  valve ; 
Inandiial  fringed;   foot  long,  cylindrical,  sickle-shaped,  heeled. 

The  cockle  (C7.  edule)  frequents  sandy  bays,  near  low  water ;  a 
4wtJl  variety  lives  in  the  brackish  waters  of  the  rive^^  Thames, 
as  high  as  Ghraveeend ;  it  ranges  to  the  Baltic,  and  is  found  in 
Ihe  Black  Sea  and  Caspian.  C,  ruaticum  extends  from  the  Icy 
Sea  to  the  Mediterranean,  Black  Sea,  Caspian,  and  Aral.  On 
the  coast  of  Devon  the  large  prickly  cockle  (C.  acuUatum)  is 
saten. 

•  '*  W«  ftojad  a  long  time  in  the  lagoon  (of  Keeling  Id.V  «uamim\tk%\3^%  tk,^<^ik  ^. 
^ifm  mod  Of  giganUe  oleoMiieUs.  into  which  if  a  men  ^eie  U>  \)Ii&\i^\axv^,\a  <««&& 
mtt,mkmga9  tM»  tatnal  Uved,  be  aUe  to  withdraw  \V*  {jytrwaii%  Jwni^X,^.  ^R*»•^ 


FL  XnL.  Fig.  S.     8Ul  dqnMd.  ptxta 

pnniuiuntl7  kaeled.  

£«tAiMaK{tMMniBnkn,£l.XVllL.ng.  17.  8UItr 

keeled;    antanar  nds  tot  alust;   lui>£o-tMtli  1^ 

backwards;  paaUnvlatealal.l;  antericv miunilariAtii 
^iLiiiliiiiiii  inniiiiMiiiiilamii.  TMniirtnfrTim*^''^"T  Lepi 
£ain,.  exhibito  di^it  indioatinnaof  b  byiwl  bb»  in  ft»li 
margina  of  tha  nlvai.    Fetttt,  Soaius,  FnnM.   Torn  i 
piewnt  oonoidaaU*  iMintUai      '    ~  " 


Serriptt  (grmalaadiaiu) 
Saaa,  fromO.  FBn7to8aattfSa»:  ftaaOiD  thaHanriAOq 


Fig.  asa.  dwiunAoi,  Bchir.  (itUt  MUdendcirfr). 


^docno.  Eichwald.  C.  edentulum,  PI.  XIX.,  Fig.  4.  [Kad 
Sw.  not  Brug.  Pholadomya,  Ag.  and  Mid.  not  Sbj.)  SUi  en 
pressed,  gaping  behind,  thin,  nearly  edentulouB;  paUiall 
einuatcd.  Attimal  with  the  foot  [/)  compressed ;  siphou 
elongated,  united  nearly  to  theend,  plain,  Diitrihtition,  Seftc 
Aral,  Caspian,  Azof,  Black  Sea,  and  tha  embonchunt  d 
Wolga,  Dniester,  Dnieper,  and  Don;  burrowing  in  nmd. 
Caapicum  [Monodacna,  Eichw.)  has  a  single  hinge-toolL, 
C.  trigonoidft  (Didacna,  E.)  rudimenta  of  two  teetL 
eiphonal  inflection  varies  in  amount. 

DittrihUion,  200  species.  World-wide ;  from  tha  aea-ako) 
140  fathoms.     Qregarious  on  sands  and  sandy  mud. 

Foisil,  330  species.  Upper  Silurian  — .  Patagonii 
Southern  India. 

C.  nWaimm,  Shy.  (Protocardinm,  BeyT.),  is  the  typo 
small  group  in  which  the  sides  are  oonoentrically  fnrroired 
X>OBlerior  slope  radiately  striated;  the  pallinl  lir.e  ia  ali{ 
einuated.    Jura  —  Chalk ;  Euiope,  India, 


OOMOGARDIUU,  BrODIl. 


Synonyma,  Lycha»,  &t«vt^. 
Mrdium.  Mibister. 


'EVnvcoAi^Tin\i»&,  Wi..  \tas 
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Type^  0.  Hibomiciiin,  PL  XIK.,  Fig.  5.  C.  alifonne, 
Fig.  254. 

5AeS,  eqtdyalye  txigonal,  conical  and  gaping  infront,  truncated 
behind,  witli  a  long  siphcmal  tobe  neaz  the  nmbones ;  anterior 


Kg.  354.  OcmoeartUitmaltfon»e,Sbj,    Gart>.,  Ireland.    (ICuo.  Tennant.) 

•lope  radiately,  posterior  obHqnely  striated ;  margins  strongly 
cronnlated  within ;  hinge  with  anterior  and  posterior  IftTmnitr 
teeth ;  ligament  external. 

The  truncated  end  has  usually  been  considered  anterior,  a  con* 
dnsion  which  seems  incompatible  with  the  vertical  position  and 
borrowing  habits  of  most  free  and  equivalye  shells ;  if  compared 
with  Adacna  (Fig.  253)  the  large  gape  (a)  will  be  for  the  foot, 
and  the  long  tube  (a)  siphonal.  C.  ffibemicum  has  an  expanded 
keel,  like  ffemicardium  inversum.  The  shell-structure  is  pris- 
matic-cellular, as  first  pointed  out  by  Sowerby ;  but  the  cells 
•ze  cubical,  and  much  larger  than  in  any  of  the  AvicvladcR,  In 
Ckirdium  the  outer  layer  is  only  corrugated  or  obscurely  pris* 
matio-cellular. 

Fo99il,  30  species.  XT.  Silurian  —  Garb.  North  America, 
£nrope. 

Family  XI.— LxrcmiDiE. 

BheU  orbicular,  free,  closed ;  hinge-teeth  1  or  2,  laterals  I — 1 
or  obsolete;  interior  dull,  obliquely  furrowed;  pallial  line 
simple ;  muscular  impressions  2,  elongated,  rugose ;  ligament 
inconspicuous  or  sub-internal. 

Animal  with  mantle-lobes  open  below,  and  haying  one  or 
two  siphonal  orifices  behind;  foot  elongated,  cylindrical,  or 
strap-shaped  {JiigvkUe),  protruded  at  the  base  of  the  shell ;  gills 
one  (or  two)  on  each  side,  large  and  thick,  oyal;  moutii  and 
palpi  usually  minute. 

The  Lucinida  are  distributed  chiefly  in  the  tropical  and 
temperate  seas,  upon  sandy  and  muddy  bottoms,  firom  the  sea- 
shore to  the  greatest  habitable  depths.  The  shell  oonsiBts  of  two 
distinct  layers. 

Fig.  255  represents  the  animal  of  a  fpeoioa  oi  Dvj^VkdoiCtfv 


4S&  HlRVAl   or  TK*  UOLLtTKl. 

fc«^nJ  the  PhilippiueB,  as  seen  on  removing  the  left  Talre,  sn'l 
part  of  t<ie  mantle  vi'-lilii  the  pallia!  line ;  b-t.  the  large  pedil 
opening ;  the  (utwd  iDdicita 
'its  einaJl  ptam  tncwrpF-.Iori£n, 
and  Uie  v^TUlar  RicurmI  on- 
£(»-,  /,  the  {bot.  contncled  in 
tpvii;  pp.  the  Urge  EtriaUd 
palpi ;  I,  Uie  lirer ;  tiie  oulw 
giil  baa  a  srmple  margiit,  t^ 
inner  is  grooved  and  Mndacti 
to  the  mouth.  This  geniu  h»t 
higher  daima  than  Ktllia  to  la 
legurded  as  the  ^pe  of  i 
family. 

LrcniA,  Bruguiire. 
Elynwlogift  Lueina,  a  uamo  of  Juno. 
Ti/pe.  U  PeuoHylvftnioa,  PI.  SIS.,  Pig.  fl. 
Shell  orbicnlar,  white ;    umbonea  depressed ;  lonale  diiti&rt; 

margins  eniooth  or  minutelf  crenulat^d  ;  lignment  obUque. 
sanii-int«maJ ;  hingo-l^eth  2.2,  laterals  1 — 1  and  2 — 2.  or  obas- 
innscular  impreaaioos  rugose,  anterior  elongate  vithiB 


GlpUt^uittn. 
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O0BBI8,  CuTier 

Etymology,  corhis,  a  basket. 

Type,  0.  elegans.    PL  XIX.,  Fig.  8. 

SywmyfM,  Fimbria,  Muhl.  not  Bohadsch.  "  Idotsaa,"  Sebum. 

8?uU  oval,  yentrioose,  sub-eqnilateTal,  oonoentrically  sculp- 
tured ;  margins  denticulated  within ;  binge-teeth  2,  laterals  2, 
in  each  yalye ;  pallial  line  simple ;  umbonal  area  with  an  oblique 
fbrrow,  muscular  impiessions  round  and  polished ;  pedal  scan 
dose  to  adductors. 

Animai  with  the  mantle  open  below,  doubly  fringed;  foot 
long  pointed ;  siphonal  opening  single,  with  a  long  retractile 
tubular  valye ;  lips  narrow ;  palpi  rudimentary ;  gills  single  on 
each  side,  thick,  quadrangular,  plaited,  united  behind. 

DutrtbuUon,  6  species.  India,  China,  North  Australia,  Pacific. 

FosHl,  80  species  (including  sub-genera).  Lias  — .  United 
States,  Europe. 

In  C.  dubia  (Semi-corbis)  Desh.,  from  the  Eocene,  Paris,  the 
lateral  teeth  are  obsolete. 

Sub-genera.  Sphoera  (corrugata),  Sby.  SheU  globular,  oon- 
oentrically farrowed  and  obscurely  radiated ;  ligament  promi- 
nent ;  margins  crenulated ;  hinge-teeth  2.2,  obscure ;  laterals 
obsolete.    Fossil,  Trias  —  Chalk.    Europe. 

SporteUa,  Deshayes.    Like  Sphsera,  but  with  2.1  hinge-teeth. 

?  Untoardium,  D'Orb.  (Mlictromya,  Ag.  part.)  ==  Corbula 
eaidioldes,  Sby.  SJiell  thin,  oyal,  yentricose,  concentrically 
striated ;  ligamental  plates  elongated ;  pallial  line  simple ;  hinge 
with  an  obscure  tooth,  or  edentulous.  Fossil,  40  species?  Lias 
—  Fortlandian.    Europe. 


PTakcbedia,  Lycett,  1850. 

Dedicated  to  Sir  Thomas  Tancred,  Bart.,  founder  of  the 
Cotteewold  Naturalists'  Club. 

Example,  T.  extensa,  L.    PL  XXI.,  Fig.  22. 

Synonym,  Hettangia,  Turquem. 

8hdl  trigonal,  smooth ;  anterior  side  usually  longest ;  cardi- 
nal teeth  2.2,  one  of  them  small ;  a  posterior  latoral  tooth  io 
each  yalye ;  ligament  external ;  mqscular  impressions  oyal  ; 
pallial  line  simple. 

Fo$$(l,  12  species.    Lias  —  Bath  Oolite.    Britain,  France. 


DiFIABOXXL,  finmn. 

Et^vuAogy,  dipht,  twin,  odimta,  teota. 

Sfyiiowfm,  Spluerella,  Gonnd. 

Type,  D.  lapiuua  [Veuiu)  Brooclu.    Tl  XIX.,  Kg.  8. 

Shell  eab-orbicolar,  smootii ;  ligamisiit  double,  nUMC  Iod^ 
•nb-marginal ;  Hnge-teeth  8.3,  of  irUoh  the  antenor  in  the 
left  Talre,  and  posterior  in  Hm  ri^t,  an  bifid; 
preedooB  poliahad,  anterior  elon^^ated. 

Animal  iritli  the  mantle-instgins  nearly  plam,  n 
opening  large,  ventral;  fbot  pointed,  hcdlow;  paljalaiiga^  ftve; 
^Us  two  on  eooh  aide,  distinot,  the  ontn  oral,  innsr  Ivaadaat 
in  front,  united  beliind;  bianohial  orifioe  ^^^^^^  aunplft!  anal 
larger,  with  a  plain  tkIto. 

DittTibiOion,  40  apeoiM.  We«t  Indiea,  Bto,  Britain,  Kedi- 
terranean,  Sed  Bea,  West  Afiica,  India,  Oorea,  Anabvlia,  Ckli- 
forma.    D.  diaphana  (Felania,  Bedns}  bnirawa  in  aand. 

FoitO,  30  species,  Eocene  — .    United  Btatee,  Eoropa. 

f  ScaaAia,  Philippi,  1844  ;  Tellina  elliptica.  So.  SAeS  minute, 
ovate,  posterior  aide  shorteet ;  hing«-teeth  1  or  2,  lateialB  obao- 
lote ;  ligamont  luiuuto ;  cartilngi?  intiTnal.  in  hh  oblong  pit 
Animal  mth  mantle  widely  opoa  :  sirlmnal  orifioe  e" 
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EsLLi^,  Turton,  1822. 

Etymology,  named  after  Mr.  O'Kelly,  of  Dublin. - 

Synonyms,  Lasea  (Leach),  Br.  1827.  Cycladina  (Adansonii) 
Canbr.  Bomia  (sub-orbicularis)  Phil.  Poronia  (rabra),  Becluz 
(not  Willd).    Eryoina  (cycladiformis),  Desh.  (not  Lam.) 

^'yp^*  ^*  Bub-orbicularis,  Mont.     K.  rubra.      PI.   TCTX 
Fig.  12. 

Shell  small,  thin,  sub-orbicnlar,  closed ;  beaks  small ;  margins 
smooth;  ligament  internal,  interrupting  the  margin  (in  K, 
9uborbiculaTxs),  or  on  the  thickened  margins  (in  K,  rubra)  \ 
ccu-dinal  teeth  1  or  2,  laterals  1 — 1  in  each  yalye. 

Animal  with  the  mantle  prolonged  in  front  into  a  respiratory 
canal,  either  complete  (in  K,  mborhictUaris)  or  opening  into  the 
pedal  slit  (in  K.  ndfra) ;  foot  strap-shaped,  grooved ;  g^  large, 
two  on  each  side,  united  posteriorly,  the  external  pair  narrower 
and  prolonged  dorsally;  palpi  tnangular;  posterior  siphonal 
orifice  single,  exhalent. 

The  hinges  of  these  little  shells  are  subject  to  variations, 
which  are  not  constantly  associated  with  the  modifications  of 
the  mantle-openings.  They  creep  about  freely,  and  fix  them- 
Mlves  by  a  hysaus  at  pleasure.  K.  rzibra  is  found  in  crevices  of 
rocks  at  high- water  mark,  and  often  in  situations  only  reached 
by  the  spray,  except  at  spring-tides;  other  species  range  as 
deep  as  20(T&thoms.  K,  JDoperotMu  (Chironia),  Desh.  PI.  XIX., 
Fig.  11,  was  obtained,  burrowing  in  sandstone,  fiom  deep 
water,  at  Monterey,  Oalifomia. 

Distributifm,  20  species.   Nor^(^y-r  New  Zealand —  California. 

FossUf  20  species.    Eocene — .    United  States,  Europe. 

Sub-genera.  Turtonia  (minuta),  Hanley.  SheU  oblong,  in- 
equilateral, anterior  side  very  short ;  ligament  concealed 
between  the  valves;  hinge-teeth  2.2.  Animal  with  the 
mantle  open  in  front;  foot  large,  heeled;  siphon  single, 
slender,  elongated,  protruded  from  the  long  end  of  the  shell. 
Distribution,  Greenland,  Norway,  Britcdn.  In  pools  and  cre- 
vices of  rocks  between  tide-marks,  and  in  the  roots  of  sea- 
weeds and  corallines.  Mr.  Thompson  obtained  them  from  the 
stomachs  of  mullets  taken  on  the  north-east  coast  of  Lreland. 

Pythina  (Deshayesiana),  Hinds.    (Myllita,  D'Orb,  and  Becl.) 
Shell  trigonal,  divaricately  sculptured ;  ligament  internal ;  right 
valve  with  2  lateral  teeth,  left  with  1  cardinal  and  2  laterals. 
DidrilmHonf  8  species,  New  Lreland,  Australia^  "EVsisil^^f^Yii^ej^ 
FoeiU,  2  species.  Eocene — .    France,  Java. 

x2 
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Qaleoioca,  Tiirton. 

BynonymB,  Hiatella,  Costa  (not  Baud.) ;  Parthenopea,  Soacchi 
(not  Fabr). 

Type,  Q-.  Tartoni,  PL  XIX.,  Fig.  15.  {GcUee,  weasel,  omma, 
eye.) 

Shell  tiiin,  oval,  equilateral,  gaping  widely  below ;  invested 
'with  a  thick,  fibrous  epidermis;  beaks  minute;  ligament 
internal;  teeth 0.1. 

Animal  with  the  mantLe-lobes  nnited  behind  and  pierced 
with  one  siphonal  orifice,  margins  double,  the  inner  with  a  row 
of  eye-like  tubercles ;  gills  large,  sub-equal,  united  behind ; 
lips  large,  palpi  lanceolate,  plaited;  foot  long,  compressed, 
with  a  narrow  flat  sole. 

The  Galeomma  spins  a  byssus,  but  breaks  from  its  mooring 
at  will  and  creeps  about  like  a  snaH,  spreading  out  its  yalyes 
nearly  flat.    (Olarke.) 

Dietributum,  14  species.  Britain,  Mediterranean,  Mauritius, 
Pacific. 

Fossil,  1  species.    Pliocene — .  .Sicily. 

Family  XTT. — Cyoladidje, 

Shed  sub-orbicular,  closed;  ligament  external;  epidermis 
thick,  homy ;  umbones  of  aged  shells  eroded ;  hinge  with  car- 
dinal and  lateral  teeth;  pallial  line  simple,  or  with  a  very 
nmall  inflection. 

Animal  with  mantle  open  in  front,  margins  plain ;  siphons 
(1  or  2)  more  or  less  united,  orifices  usually  plain;  gills  2  on 
each  side*,  large  unequal,  united  posteriorly ;  palpi  lanceolate ; 
foot  large,  tongue-shaped. 

All  the  shells  of  this  family  were  formerly  included  in  the 
genus  Cycku,  a  name  now  retained  for  the  small  species  inha- 
biting the  rivers  of  the  north  temperate  zone ;  the  Cfyrence  are 
found  in  warmer  regions,  on  the  shores  of  creeks  and  in  brackish 
water,  where  they  are  gregarious,  burying  vertically  in  the 
mud,  and  often  associated  with  members  of  marine  genera. 

Otolas,  Bruguidre. 

Etymology,  kukku,  orbicular. 
Type,  0.  Cornea.    PI.  XIX.,  Fig.  17. 

Bynonyme,  Sphaerium,  Scop.  Pisum,  Muhlf.  (not  I^\  Vbastr 
oulium.  Link. 
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SJM  thin,  yentriooBe,  neulj  eqnOatenl;  mudiml 
minute,  laterals  1—1 :  2— 3»  eloo^Mied,  wmjnm&L 

Animai  oYO-yingeiimB;  npihons  parti j  united,  uuL 
orifioee  plain,  giUs  Tory  large,  the  outer  smalleofek  vift  aigad 
flap;  palpi  small  and  pointed. 

The  fry  of  Cy€ia$  axe  hatdhed  in.tha  MbthoI  fanaoluteb  Amj 
are  few  in  number  and  Texy  nneqnal  in  mas;  m  lUl-giom 
(7.  coTfiM  has  about  6  in  eaoh  gill;  thalazgertbeiiigito  iibs 
length  of  the  paient.  The  yoong  O^etodfli  and  i^McUa  an  wy 
active,  dimbing  about  sabmeiged  -plaute  and  often  an^WBding 
themselves  by  byssal  threads;  the  afatiated  giDa  and  pikrting 
heart  are  easily  seen  thzoa^^  ilie  shelL 


Fig.  257.  PUidium  amniatm^  f ,  with  its  foot  protnided. 

Sub-genera,  Pisidium,  Pfr.  P.  amnicum,  PI.  XIX.,  Fig.  18. 
Shell  inequilateral,  anterior  side  longest ;  teeth  stronger  than  in 
Cyclaa.  A  nimal  with  a  single,  small,  excurrent  siphon ;  bran- 
chial and  pedal  orifices  conlfluont. 

Distribution,  60  species.  United  States,  South  America, 
Greenland,  Norway,  Sicily,  Algeria,  Cape,  India,  Caspian, 
Britain. 

FoRsil,  38  species.     Wealden — .    Europe. 

Cyrena,  Lamarck. 

Etymology y  Cyrene,  a  nymph. 

Type,  C.  cyprinoides,  PI.  XIX.,  Fig.  20. 

Shell  ovaJ,  strong,  covered  with  thick,  rough  epidermis; 
ligament  thick  and  prominent ;  hinge-teeth  3.3,  laterals  1 — 1 
in  each  valve ;  pallia!  lino  slightly  sinuated. 

Animal  (of  type)  with  the  mantle  open  in  front  and  below, 
margins  plain ;  siphons  short,  orifices  fringed ;  gills  unequal, 
square  in  front,  plaited,  inner  lamina  free  at  base ;  palpi  lanceo- 
late ;  foot  strong,  tongue-shaped. 

Sub-genera,  Corbimla,  Muhlf.  C,  conaohrina,  PL  XIX., 
^ig»  21,  Shell  orbiculaT,  conccnolTvccML^  S.wtvs^^^^  ^s^a^hcvvm 
polished ;  lateral  toetli  G\oiiK\xVeflL,  ^JtrioAAA  ^cto«^. 
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BatUw,  Gray.    Anterior  lateral  teeth  short ;  under  ones  long. 

Vdorita,  Qray.    Anterior  laterals  thick  and  triang^ular. 

I)i9tr%butumf  130  species.  Tropical  America  (eastern),  Egypt, 
India,  China,  Anstralia,  Pacific  Islands.  In  the  mud  of  rivers, 
and  in  mangroye  swamps,  usually  near  the  coast.  C.  consohrina 
ranges  from  Egypt  to  Cashmere  and  China,  and  is  foimd  fossil 
in  ti^e  Pliocene  formations  of  England,*  Belgium,  and  Sicily. 

FoBsU^  105  species.    Wealden — .    Enrone,  United  States. 

?  Cybenoides,  Joannis. 

Syrumynif  Cyrenella,  Desh, 

^Tj/pc,  C.  Dupontii,  PI.  XIX.,  Fig.  19. 

Shell  orbicular,  yentricose,  thin,  eroded  at  the  beaks ;  epi- 
dermis dark  olive;  ligament  external,  prominent,  elongated; 
cardinal  teeth  3.2,  the  central  tooth  of  the  right  yalye  bifid; 
muscular  impressions  long,  narrow ;  pallial  line  simple. 

Animal  with  the  mantle  open  in  front  and  below,  margin 
simple,  siphons  short,  united;  palpi  moderate,  narrow;  gills 
yery  imequal,  narrow,  united  behind ;  foot  cylindrical  elongated. 

Distrilniiionf  4  species.  Biver  Senegal.  '  The  marine  species 
are  Diplodontce. 

Fossih  1  species.    Europe. 

Family  XTTI. — CrPEnoD-ffi. 

Shell  regular,  equivalve,  oval  or  elongated;  valves  close» 
solid ;  epidermis  thick  and  dark ;  ligament  external,  conspicu- 
ous ;  cardinal  teeth  1 — 3  in  each  valve,  and  usually  a  posterior 
lateral  tooth  ;  pedal  scars  close  to,  or  confluent '  with,  the 
adductors ;  pallial  line  simple. 

Animal  with  the  mantle-lobes  united  posteriorly  by  a  curtain, 
pierced  with  two  siphonal  orifices ;  foot  thick,  tongue-shaped ; 
gills  2  on  each  side,  large,  unequal,  united  behind,  forming  a 
complete  partition ;  palpi  moderate,  lanceolate. 

One  half  the  genera  of  this  family  are  extinct,  and  the  rest 
(excepting  Circe)  were  more  abundant  in  former  periods  than  at 
the  present  time.  Cyprina  and  Astarte  are  boreal  forms ;  Circe 
and  Cardita  abound  in  the  Southern  seas. 

Cyfrina,  Lamarck. 

Etymology f  Kuprinos  (from  Kupris),  related  to  Venus. 
Type,  0.  Islandica,  PI.  XIX. ,  Fig.  22. 

»  AMOciatad  with  the  bonei  of   Efephag  meridionaUt,   HMnoeerot  leptor.Uxut^ 
iiaatodon  Anermtmtii,  Uippopotamu$  nuyor,  ^. 
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£fyfioii3fni,  Aiotiim,  fiolmiii* 

SAell  oral,  large  and  atnoff^  vifli  vmhI]^  aa  bUiqw  ftv  « 
angle  on  the  poeteckr  dida  of  eaohfaihw;  epidflnua ttadt  ai 
dark;   ligament  parnnfawity'iiMbanaa  oliSqiia;   no  tank; 
caxdinal  teeth  2.3,  laftoala  0—1,  1—0;  nrnannlar  ~ 
oval,  polished;  pallial  ainm obaotota. 

AtUmal-wii^  tlie  mantle  oseoL  in  frmt  and  bdflir, 
plain;  aiphonal  onfloea  okaa  togAtat^  ftingad,  ri^gh^ 
jccting;  enter  gillB  aemihmary  innar  tnmoated in ftonti 

The  prinoipal  hinge-tooth  in  tbB  n^it  ytitf  of  ChpHaa 
representa  the  aeoond  and  tfaiid  in  Vmmm  and  {^ftiutrnjUbB 
second  tooth  of  the  left  Talre  ia  wmaeqiMnUy  obaolata. 

JHstrHmHon,  0.  Idtmdiea  nmgea  from  Gieaoknd  and  1h» 
United  States  to  the  ley  Sea,  Norwajy  and  Bn^bnd;  m  ft— 80 
fEkthoma  water.  Itoconmlbasilinfiid^yaadPiadMnnatthntMt 
aliye  in  the  Meditarxanean, 

FoMtl,  90  speoieB.    (jyOMgaj.)  MnadwJlralk — *    Envopa. 

QiBGSy  Sehnmaoher* 

Etymology f  in  Greek  mythology  a  celebrated  flnchantreBS. 

Example,  0.  corrugata,  PL  XX.,  Fig.  2. 

Synonymy  Paphia  (nndnlata),  Lamarck.* 

Shell  sub-orbicular,  compressed,  thick,  often  sculptured  with 
diverging  striaB;  umbones  flat;  lunule  distinct;  ligament 
nearly  concealed ;  margins  smooth ;  hinge-teeth  3:3 ;  latereli 
obscure ;  pallial  line  entire. 

Animal  (of  C.  minima)  with  the  mantle  open,  margins  denti- 
culate, siphonal  orifices  dose  together,  scarcely  projecting, 
friuged ;  foot  large,  heeled  ;  palpi  long  and  narrow,  Banges 
from  8—50  fathoms.     (Forbes.) 

IHstrtbution,  40  species.  Australia,  India,  Bed  Sea,  Canaries, 
Britain. 

AsTABTE,  Sowerby,  1816. 

Synonym,  Orassina,  Lamarck.  Tridonta,  Schum.  GKx)dal]ia, 
Tiirton. 

Examphy  A.  sulcata,  PI.  XX.,  Fig.  1.  A.  borealis,  Fig.  258. 
{Astarte,  the  Syrian  Venus.) 

SheU  sub-orbicular,  compressed,  thick,  smooth  or  ooncen- 

*  Tliifl  name  mm  employed  by  Bolten,  in  1798,  for  ap.  of  Vaurid^^  and  by  Lamarck. 
in  1801,  for  Vetnu  divarieata,  Chemn.  (.  Circe  divaricata  and  CranateUa  cootnria). 
Mul  Metodetma  glabratum.  In  1808,  Fabricius  adopted  the  name  for  a  Rronp  of  butter- 
flies, in  which  sense  jt  ia  now  \vide\7  etcvv\o^6A,Yva.N\x^L\MAXk  ^MM\^apft(LU^  lAmaidi  fa 
oia  later  works,  and  by  aU  succeeOiuxg  mBl]u:vAo^v!\a, 
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trioallr  fiirrowed;  lonule  iuipreeaed;  ligament  external;  epi- 
dermu  dark;  hinge-teeth  2.2,  the  anteriar  tooth  of  the  right 
T«lve  large  and  thick ;  aiit«rior  pedal  Bear  distinct ;  poUi&l  Iiii« 
ample. 

JntmnJTitlrmantle  open;  margins  plain  ocelightl; fringed; 
■ip^nal  oriSoeB  simple ;  foot  moderate,  tengue-ahaped ;  lips 
i»xga,  palpi  lanceolate ;  gills  nearly  equal,  united  behind,  and 
ntbached  to  ihe  siphonal  band. 

The  animal  otAatartt  boreaiii  ia  ahovn  in  Fig.  258 ;  mantle- 
tnargina  free,  plain,  alightly  cirrated  in  the  brancliial  region; 
noited  poeteriorlf  bj  the  btanchial  septom,  forming  a  single 
exdurent  orifice  ;  pedal  muscles  (p  p),  distinct  from  adductors ; 
BsUb  flat,  finely  striated,  destitute  of  internal  partilionB;  outer 


gill  narrow,  elliptical,  with  a  simple  margin ;  inner  gill  grooved, 
conducting  te  the  month. 

DittribiUion,  20  species.  Behring's  Straits,  Wellington  Chan- 
nel, Kara  Sea,  Ocbotek,  United  Stotos,  Norway,  Britain, 
Canaries,  .ffigean  (30—112  fathoms). 

Fosnl,  285  species.  Carb.  — .  North  and  Soutk  Ameririt 
Europe,  ThibeL 

?  Digilart'a,  Wood ;  Tellina  digitoria,  Lower  Mediterranean, 

Foml,  Pliocene,  Britain. 

OoULDiA,  C.  B.  Adams. 

jSfteO  minute,  triangular,  furrowed  ■  hinge  like  Aitartt,  With 
lateral  teetb  ;  pallial  line  simple. 
DMr&ntion,  7  species.     Panama,  "West  lu^w. 
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CoABBATBLi^,  TiBTnarfV. 

S'jBonyms,  Ptfchomym,  Ag.  '  ^phis  (T^hukIe,  [lart)  Bvi^. 

7i/pe,  G.  ponderosa,  FL  XXI.,  Fig.  4.    0.  pnlotom,  Kg.U9 

Etymology,  cnunu,  tUok. 

iSAcIJ  solid,  TeBbrioose,  »ttontiated  bdund,  mooQi  w  eoo- 
ceDtrioally  farrowed ;  limale  diatmet;  ligament  intanal; 
margin  smooth  or  dantioaUted ;  pallial  line  smple ;  Im^*- 
teeth  1.2,  Btriated,  in  front  of  cartiUge  pit ;  Interel  teeth  0—1, 
1—0;  addnotor  impreaBionB  deep,  nnmded;  pedal  null, 
diBtinct. 

Animai  with  mantle-Iohea  united  only  by  tJie  bnnohiil 
eeptujn;  inh&lentmarginacirrated;  foot  modenUe,  oompiu— il. 
triangular  grooved ;  giUa  smooth,  unequal,  outsr  semi-huur, 
inner  widest  in  front ;  palpi  triangular. 
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Synimymt,  Gloasiu,  Poll ;  Bucuditun,  Uohlfeldt ;  Pecchiol  4a, 
Meneghini. 

8h^  cordate,  ventricoRe ;  iimboneB  distant,  sub-spiral ; 
ligtunent  external ;  lumge-teeth  2.2 ;  laterals  I — 1  in  each  valve, 
the  anterior  sometimeB  obsolete. 

Anijnid  with  the  mantle  open  in  front ;  foot  triangular, 
pointed,  compraesed;  eiphonol  orifices  close  tegether,  friofced; 
palpi  long  and  namnr;  gills  very  large,  nearly  equal. 


The  heart-oookle  burrows  in  sand,  bj  means  of  its  foot  (/) 
leaving  only  the  siphonal  openings  e^Kised.    (Bnlwer.) 

Dittribation,  5  species.  Britain,  Uediterranean,  China,  Japan 
Fo4tit,  90  species.     Trias  — .    United  States,  Europe,  South 

The  Isocardia- shaped  fossils  of  the  old  rocks  belong  te  the 
gienera  CardiomorjiJui  and  lao-arca ;  many  of  those  in  the 
Oolites  to  Ceromya.  Casta  of  true  Itorardiai  have  only  two 
transverse  dental  folds  between  the  beaks,  and  no  longitudinal 
furrows. 

Ctpricahdia,  Lamarck. 

Kxampk,  C.  obeea,  PI.  XX.,  Fig.  4,  C.  rostrate.  Fig.  261. 
Symmymt,  Trapezium,  Humph.  Libitina,  Scb, 
Shtll  oblong,  with  an  oblique  posterior  ridge ;  umbones 
anterior  depressed;  ligament  extomal,  in  deep  and  narrow 
grocvee ;  cardinal  teeth  2.2,  laterals  1 — I  in  each  valve,  somo- 
limes  obscure;  muscular  impresaioDs  oval  (of  two  elementn^; 
jwUial  line  simple. 


Anifital  (of  a.  •ofawfte)  iritlk  m 
behind;  paflil t^ening modenfa ;  I 


alBTgBbrM»lpOTeiiewtlwli«J;«pboM^«gt,«»iBd.iMi|iiJ, 
cinated  externally;  a^iamtaagA;falsimadLigllkmmml, 


Animal  of  C^pruordia  f 


3P„j_        -  -  -      -r. 

and  oorand  wifit  vrioUid  <ft 


gOla    dai^    pKoaM, 
puri  of  ttM  outer  pH  • 
Me«MW;  donal  bordv  n 


i>i'i<rt6uli(>n,  13  apeoiea.    Bad  Bw,  India,  and  Axubalk.  Ik 

crevices  of  rook  and  oonL 
Foiail,  60  Bpeciea.    Lomr  SOniian  — :    Noitli  Amarioa  lal 

Europe. 

?  Sab-genera.  CoraUkpliaga,  Bl.  0.  oorelHophoga,  Lamutk. 
5AeJI  long,  cylindrical,  tliim,  slightly  gaping  behind  ;  hinge- 
te^itb  2.2,  and  a  laminar  posterior  tootii;  pallial  Une-withavidi 
and  shallow  ainuB.  DUtnhdioa,  S  species.  Meditananean,  is 
the  burrows  of  the  lAlhodomv*  ;  eometimea  two  or  three  dctl 
Bholla  are  found  one  %nthin  the  other,  besides  ihe  original  owMt 
of  the  cell;  South  Sea. 

?  CypricnrdiUa,  Conrad  (part).  An,  G«ol.  Bep.,  1841.  (8mi- 
fruinolitea,  U'Coy.)  Employed  for  Cypricajdia-sbaped  shdli  <d 
fbe  palteozoic  rocks;  some  of  them  are  more  nearly  T«lat«d  to 
M'idiola  (t.  Modiolopsis,  p.  422),  but  tb«y  bear  no  resemblaoc* 
In  Hanguiiioltiria, 

Ooniophora,  Phillips,  1S48.  Oypricordia  oymbiBfonnu,  Sbf. 
Upper  Silurian,  'Bntaia  {MylilideeT). 

PLEUKOFiiORce,  King,  !S48. 

^}7>',  !*■  coBtatus,  Brown.  Permian,  England.  (lU.Tnuu-t 
IMO.    PI.  XV..  Figs.  13—20.) 

Sijnimymi  ?  Cloidopheros,  Uoll  (cast  only).  TJnionilaa,  Wimn. 
?  Miponia,  Dana. 

Shilt  oblong ;  dorsal  area  defined  by  a  line,  or  keel ;  ombonH 
anterior,  deprossod;  hinf^-teeth  2.2;  laterala  1.1;  elongaled 
poiiterior ;  anterior  adductor  impression  deep,  with  a  email  pedil 
*car  cJoee  to  it,  and  bounAiA  ^s^it^otVs  \y5  a.  **Kitt]g  rib  from  tb« 
iiingo ;  p.allial  line  wmp\o. 


COKCHIFERA.  469 

?  Bnb-gmu8.  Redonia,  Bouault,  Bull  Soc.  Geol.,  8,  362.  Shell 
OTal,  tamid ;  hinge  with  cardinal  and  posterior  teeth  ;  anterior 
addnctor  hounded  hy  a  ridge.  Foml^  Lower  Silurian,  Brittany, 
Portugal.    (Sharpe.) 

Fossil^  5  species.  Lower  Silurian — ^Trias.  United  States, 
Europe,  New  South  Wales,  Tasmania. 

f  Oasdilia,  Deshayes. 

Type,  0.  semisulcata,  PI.  XVHL,  Pig.  18. 

Synonym,  Hemicydonosta,  Deshayes. 

ShtU  ohlong,  yentricose,  cordate;  heaks  promiment,  suh- 
Bpiral;  hinge  with  a  small  tooth  and  dental  pit  in  each  yalye; 
ligament  partly  internal  contained  in  a  spoon-shaped  inflection ; 
anterior  muscular  scar  long,  with  a  pedal  scar  ahoye ;  posterior 
adductor  impression  on  a  prominent  suh-spiral  plate;  pallial 
line  simple. 

DiBtribviion,  2  species.    Chinese  Sea,  Moluccas. 

Fossil,  2  species.    Eocene — .    France,  Piedmont. 

Megalodon,  J.  Sowerby. 

Type,  M.  cucullatus,  PI.  XIX.,  Fig.  19.  {Megaa,  large,  odous, 
tooth.) 

8hdl  oblong,  smooth  or  keeled ;  ligament  external ;  hinge- 
teeth  1.2,  thick;  laterals  1.1,  posterior;  anterior  adductor 
impression  deep,  with  a  raised  margin,  and  a  small  pedal  scar 
behind  it. 

In  the  tjrpical  species  the  beaks  are  sub-spiral,  the  lateral 
teeth  obscure,  and  ihe  posterior  adductors  bounded  by  prominent 
ridges. 

Fossil,  14  species.  Upper  Silurian — ^Deyonian.  United  States, 
Europe. 

Sub-genera,  ?  Ooldfussia  (nautiloides),  Castlenau.  Umbones 
spiral;  anterior  side  concentrically  furrowed;  posterior  side 
with  two  oblique  ridges.    Fossil,  Silurian,  United  States. 

Megaloma  (Canadensis),  Hall,  1852.  Upper  Silurian,  Canada. 
Umbones  very  thick,  hinge-teeth  rugged,  almost  obliterated 
with  age;  posterior  lateral  teeth  1.1 ;  no  muscular  ridges. 

PACfHYDOMUS  (Morris),  J.  Sowerby. 

Etymology,  pachus,  thick,  domos,  house. 

Synonyms,  Astartila,  Dana.  ?  Cleobis  (grandis^,  Daiuu 
f  Pyramus  (ellipticus),  D.  =Notomya,  "M.'Coy« 
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2Vpe,  P.  globoflos  (liegidenniB),  J.  Soworivj*  in  ¥ihMfl 
Australia. 

Shdlayalt  Tentrioom»  Teiythiok;  ligament  ]i;ig8,8iftnd; 
lunette  more  or  less  distmot;  hinge-line  mnk;  ta^  1  orSp) 
in  each  valye ;  addootor  impcoMionB  deep ;  anterior  pedd  nt 
distinct;  paUial  line  broad  and  simple,  or  with  a  T«7iUtar 
sinufl. 

FossU,  6  spedes.  Devonian  P    New  Sonth  Wales,  TMansk 

PAOHmBiiA,  Monis  and  Ljoetti 

Etymology  f  jpocAtM,  fhiok,  erettma,  support. 

Typ«,P.grande,M0ri]8andLyoett  QieatOoUta(BBChoBiH)y 
Minchinhampton. 

Shell  cordate,  with  large  solHspixal  beaks ;  yahres  ytrjiU^ 
near  the  mnbones,  obUqnely  keeled;  hinge  with  one  flidt 
conical  tooth  (behind  the  dental  pit,  in  the  ri^t  Talve),  a^al 
lateral  tooth  doso  to  the  deep  and  oral  anterior  addnctor.  andt 
posterior  lateral-tooth  (or  muscular  lamina  P) ;  ligamentalphftv 
short  and  deep. 

Opis,  Defiance. 

Examphy  O.  lunulata,  PI.  XIX.,  Fig.  24.  {Opts,  a  name  of 
Artemis.) 

Sfiell  strong,  yentricose,  cordiform,  obliquely  keeled ;  baab 
prominent,  incurved,  or  sub-spiral ;  cardinal  teeth  1.1;  lunak 
distinct. 

Fossil,  42  species.     Trias — Chalk.    Europe. 

Cardikia,  Agassiz. 

Eti/mohgy,  cardo-inh,  a  hinge. 

Type,  C.  Listori,  PI.  XIX.,  Fig.  23. 

Synonyms y  Thalassides,  Berger,  1833  (no  description).  Sine- 
muria,  Christol.  Pachyodon,  Stutch.  (not  Meyer  nor  Schum). 
Pronoo,  Agassiz. 

Shell  oval  or  oblong,  attenuated  posteriorly,  compressed, 
strong,  not  pearly,  marked  by  lines  of  growth ;  ligament 
external ;  cardinal  teeth  obscure,  laterals  1 — 0,  0 — 1,  remote, 
prominent ;  adductor  impressions  deep ;  pallial  line  simple. 

Fossil y  71  species.  Silurian — Inferior  Oolite.  Europe ;  along 
with  marine  shells. 

Suh-genm  ?  Anthracosuiy  King,  1844 ;  Unio  sub-constrietns, 
»%worby.  (Carbonicola,  M'Coy,  1856.)  Upper  Silurian—Carb. 
40  species.  They  occur  in  tViQ  ^qAm^VAq  Vwj^t^  «t  QXiac^-ironstone 
caliod  **  mussel -bands,''   aP«ocijBA«^  'w\V\i  Na^Ui,  D^wxtvn^^^ 
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In  Derbysliire  tlie  mussel-band  is  WTonghi,  like  marble,  into 
vases. 

P  Myoooncha,  J.  Sowerby. 

Type,  M.  crassa,  PI.  XIX. »  Fig.  25.  [Mya,  mussel,  concha, 
ahell.) 

SfieU  oblong,  thick,  with  nearly  terminal  depressed  umbones ; 
ligament  external,  supported  by  long,  narrow,  appressed  plates ; 
hinge  thick,  with  an  oblique  tooth  in  the  right  yalye ;  anterior 
xnnscular  impression  roxmd  and  deep,  with  a  small  pedal  scar 
behind  it;  posterior  impression  large,  single;  pallial  line 
simple. 

This  shell,  which  is  not  nacreous  inside,  is  distinguished  ftt)si 
any  of  the  Mytilidas  by  the  form  of  its  ligamental  plates  and 
muscular  impressions;  the  hinge-tooth  is  usually  overgrown 
and  nearly  obliterated  by  the  hinge-margin,  as  in  aged  examples 
of  Cardita  orbicularU  and  Cypricardia  vdlicata, 

FoMil,  26  species.     Permian — ^Miocene.     (D'Orb.)    Europe. 

8ub-genus,  ?  Hippopodium  (ponderosum,  Sowerby),  Coneybearei 
Lias,  Europe.  Shell  oblong,  thick,  yentricose ;  umbones  large ; 
ligament  external ;  yentral  margin  sinuated ;  hinge  with  one 
thick,  oblique  tooth  in  each  yalye,  sometimes  nearly  .obsolete ; 
pallial  line  simple;  anterior  muscular  scar  deep.  Thua  shell 
appears  to  be  a  ponderous  form  of  Cypricardia  or  Cardita ;  it  is 
a  characteristic  fossil  of  the  English  Lias,  but  only  yery  aged 
examples  haye  been  found. 

.Caedita,  Bruguidre. 

Synonyms,  Mytilicardia  and  Cardiocardita  (ajar),  Bl.  Arcinella, 
Oken. 

Type,  0.  calyculata,  PI.  XX.,  Pig.  6. 

Etymology,  cardia,  the  heart. 

Shell  oblong,  radiately  ribbed ;  ligament  external ;  margins 
toothed;  hinge -teeth  1.2,  and  an  elongated  posterior  tooth; 
pallial  line  simple ;  anterior  pedal  scar  close  to  adductor. 

Animal  with  the  mantle-lobes  free,  except  between  the 
siphonal  orifices ;  branchial  margin  with  conspicuous  cirri :  foot 
rounded  and  grooyed,  spinning  a  byssus ;  Ibbial  palpi  short, 
triangular,  plaited ;  gills  rounded  in  front,  tapering  behind,  and 
united  together,  the  outer  pair  narrowest. 

C,  pectunculus,   Bruguidre,  (Mytilicardia,  Blainyille),  has  an 
anterior  tooth.     C  concamerata,  Brugui^re,  found  at  the  Cape, 
has  a  remarkable  cup-like  inflection  of  the  yentral  margiti  ol 
each  yalye. 
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Bui-genut.  Venrrioirdia,  Lamarok.  V.  njar,  PI.  XX.,1^< 
&hell  cordate,  ventricose ;  hinge  without  Literal  tettii,  Aaiad 
locomoUve,  with  a  uokle-sfaaped  foot  Uka  the  cocklt*. 

DietriMioii,  54  epecios.  Ohiefly  in  tropical  ecu,  aa  nekj 
\>otUjiaa  and  in  shajlov  mter ;  tha  Veneritardiit  on  rt»im  anri 
imd  fmndy  mud.  Weat  Indies,  Utiited  States,  W«<)t  Afna^ 
}dodit«rTHne&n,  Red  Ssa,  India.  China,  AoBtnilin,  Ncv  XmUL 
Pucific,  Weat  America.  G.  borailii,  Conrad,  inbubits  t]w  «a  il 
Ocltotxk  1  C  atn/iaicola.  Hinds,  ntngee  to  100  Ititbcvot;  C 
tquiimoaa.  to  150  fathoms. 

Fouil,  ITO  Hpeciee.  Trios^  United  Statue,  Pitagwa 
Europa,  Southern  India. 

P  Vbbtioobdia,  Searlea  Wood,  1844. 
Synonynu,  Hippagos,  FhUippi,  not  Lea.    TrigoDolina,  D'Orb 

{Vertinyniia,  a  nama  of  VanuB.) 

Type,  T.  cardiitbrmiB  (Wood,  in  Shy.  Min.  Con.).  PI-  ?mi , 
Fig.  26. 

Shtll  sub- orbicular,  Trith  mdJatins  ribs;  beaks  rnib-jpin! 
margins  denticulated;    interior  brilliantly  pearly  ;  ri^ht  tjI' 
■with    1    prominent   cardinal   tooth ;    adductor   stars   2,  ft 
pnlliiil  liue  simple ;  ligament  internd,  oblique ;  epidermia 


J 


DUtributioTi,  2  Bpedee.    Ohina  Bea  (Adams) ;  1 
(Forbes.!  i 

Fottil,  "2  Bpecies.    Ifiocsne — .    Britain,  SioDy.  I 

Hippagv*  itocardioida,  Lea,  1B33,  Eoceue,  Ala-ham^,  ■  tlm- 
tulouB.  Trigonulina  omata,  D'Orbigny,  Jamaioa,  haa  iiag^ 
teeth  2.2  ;  right  ralve  irith  a  long  poeterioi  tooth.  Epdoni 
of  large  nucleated  oelU,  aa  in  Trigoaiada,  to  whitli  tua^  S 
undoubtedly  belong 

SramON  l^— SiNV-PALLUIXA. 

Rupimtory  tiphaiu  long  ;  paUiai  line  tinmated. 

Familt  XIV.— Vbnsbidx. 

Shdl  regular,    closed,    sab -orbicular,  or  oblong ;    liguMnl 

external;  hinge  with  usually  3  diverging  teeth  in  each  nlni 

muscular  impreasions  otbI,  polished ;  pallial  line  rinnat«'d. 

■dnimal  free,  lacomotiTe,  rarely  bysaiferouB  or  bnirovinf; 
mantle  with  a  rather  large  anterior  opening ;  siphona  nneqtul, 
united'more  or  less;  foot  linguiform,  oompresaod,  ■ometiiM' 
grooved;  palpi  modcrabe, WiftTiy>AM,VAo.\>A\ \it».-i\^mifc>ia^ 
*'lf»-qiiadrato,  united  porteriorX's. 


GONCHIFBRA.  ^3 

The  ahellB  of  this  tribe  are  remarkable  for  tbe  elegance  of 
their  forms  and  colours ;  they  are  frequently  ornamented  with 
eherron-shaped  lines.  Their  texture  is  yery  hard,  all  traces  of 
structure  beiog  usually  obliterated.  The  VenericUe  appeared  first 
in  the  Oolrtio  period,  and  haye  attained  their  greatest  deyelop- 
ment  at  the  present  time ;  they  are  found  in  all  seas,  but  most 
abundan^y  in  the  foFOiucs. 

VBinJ8,L. 

Synonyms,  Merceneria,  Antigone,  and  Anomalocardia  (flexuosa) 
Schum,  Ghione,  Megerle  (not  Bcop.).  Erycina  (carioides), 
Iiamarck,  1818. 

Type,  V.  paphia,  L.    PL  XX.,  Fig.  7. 

BheU  thick,  oyate,  smooth,  sulcated,  or  cancellated ;  margins 
minutely  crenulated ;  cardinal  teeth  3 — 3 ;  pallial  sinus  small, 
angular ;  ligament  prominent ;  lunule  distinct. 

Animal  with  mantle-margins  Mnged ;  siphons  imequal,  more 
or  less  separate;  branchial  orifice  sometimes  doubly  fringed, 
the  outer  pinnate;  anal  orifice  with  a  simple  fringe  and 
tabular  valye ;  foot  tongue-shaped ;  palpi  small,  lanceolate. 

F.  texHlia,  and  other  elongated  species,  haye  a  deep  pallial 
■inufl ;  F.  gemma  (Totten)  has  a  yery  deep  angular  sinus,  like 
Artemis;  F.  reticulata  has  bifid  teeth,  like  Tapes;  F.  tridac- 
noides,  a  fossil  of  the  United  States,  has  massiye  yalyes,  ribbed 
like  the  clam-shell.  The  North  American  Indians  used  to 
make  coinage  {tvampum)  of  the  sea- worn  fragments  of  Venus 
mereenaria,  by  perforating  and  stringing  them  on  leather 
tl&ongs. 

IH^nhution,  176  species.  World-wide.  Low  water — 140 
&thoms.  F.  astartaides,  Behrings'  Sea.  F.  verrucosa,  Britain, 
Mediterranean,  Senegal,  Cape,  Bed  Sea :  Australia  P 

Fossil,  200  species.  Oolites — .  Patagonia,  United  States, 
Europe,  India. 

P  Volupia  rugosa,  (Defrance,  1829.)  Shell  minute,  Isocardia- 
shaped,  concentrically  ribbed,  with  a  largo  lunule.  Eocene^ 
Hauteyille. 

Saaeidomus  (Nuttalli),  Oonrad.  Oyal,  solid,  with  tumid  um- 
bones;  lunule  0;  teeth  3 — 4,  unequal,  the  central  bifid; 
pallial  sinus  large. 

IHsitribution,  8  species.    India,  Australia,  West  America. 

Cttherba,  Lam. 
Etymology,  Cytherea^  from  Oythera,  an  iElgoaii  isibKnii. 
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Symmynu,  ICeretrix,  Qny.  ]>ioiie»  Megvleu  Qrjptopnam^  \ 
IfdrcL.  1 

Examples,  0.  dume,  FL  XX.,  Fig.  8.  0.  ebaaub^  ¥1^  ^i^l 
p.  26.  ] 

Shell  like  Ventu;  mttgins  nmpla;  limge  intk  S  oniiHl  i 
teetli  and  an  anterior  too&  beneatli  tlie  Iwuile;  pallid  ■■»  i^ 
moderate,  angular.  ; 

^niTiiaZwil^  plain  xnantla-margiiia;  aqihoiwiiiuiedUMnyk  i 

DietrihuHont  same  as  Fmum.    Baoent  118  q>6oiaai 

FoBsil,  80  specieB. 

MsBOS,  Sdnim. 

Etymology,  Mero§,  an  idand  of  the  Nile.  J 

81/nanyma,  Cunena  (part)  M^gerle  (not  D»  Goata).   SohIIM 

Link.  1 

Type,  M.  picta  (=syenii8  MoroS,  L.     Donax,  l>eilNi|«^ 

PI.  XX.,  Fig.  9. 
Shell  oyal,  compressed;  anterior  side  rather  longest;  Uafi 

with  3  cardinal  teeth,  and  a  long  narrow  anterior  tooth ;  luudi 

lancuolato ;  ligament  in  a  deep  escutcheon. 

Distribution,  1 1  species.     Senegal,  India,  Japan,  Australia. 

TmooNA,  Muhlfeldt. 

Etymology y  irigonosy  three-cornered. 

Type,  T.  tripla,  PL  XX.,  Fig.  10. 

Sheh  trigonal,  wodgo-shaped,  sub*equilateral;  ligament  shortk 
prominent;  cardinal  teeth  3 — 4,  anterior  f  remote;  ptUiil 
sinus  rounded,  horizontal. 

Distributiouy  28  species.  West  Indies,  Mediterranean,  Senegil, 
Cape,  India,  West  America. 

Fossil,  Miocene—.     Bordeaux. 

T.  crassatolloides  attains  a  diameter  of  5  inches,  and  is  yetj 
londerous. 

Sub-genuSy  Qrateloupia,  Desm.  G.  irregularis,  PL  XX., 
Fig.  11.  . 

Shell  sub-equilateral,  rounded  in  front,  attenuated  behind; 
hinge  with  1  anterior  tooth,  3  cardinal  teeth,  and  seyeral  smill 
posterior  teeth ;  pallial  siuus  deep,  oblique.  Fossil,  4  spedes. 
Eocene — Miocene.     United  States,  France. 

Artemis,  Poli. 

Etymology y  Artemis,  in  Greek  mythology  Diann. 
Type,  A.  exoleta,  PI.  XX.,  E\^.  VI. 
Synonymy  Doeinia,  ^co^^M. 
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Shell  orbicular,  compressed,  concentrically  striated,  pale 
ligament  sunk;  lunule,  deep;  hinge  like  Cytherea;  margins 
stbvl  ;  pallial  sinus  deep,  angular,  ascending. 

Animal  with  a  large  hatchet-shaped  foot,  projecting  from  the 
ventral  margin  of  the  shell ;  manUe-margins  slightly  plaited ; 
■iplions  united  to  their  ends ;  orifices  simple ;  palpi  narrow. 

THstrihtUion^  100  species.  Boreal — Tropical  seas ;  low  water 
BO  fiithoms. 

JFo69%l,  13  species.  Carb — .  United  States,  Europe,  South 
India.  ^ 

Sub-genera,  Cyclina,  Desh.  V.  Sinensis,  Chemn.  Orbicular, 
Tentricose,  margins  crenulated,  no  lunule,  sinus  deep  and 
angular.  DiatribtUion,  10  species,  Senegal,  India,  China, 
Japan,  West  America.    FoasU,  1  species.    Miocene,  Bordeaux. 

Olementia  (papyracea)  Gray.  Thin,  oyal,  white;  ligament 
■omi- internal ;  posterior  teeth  bifid,  sinus  deep  and  angular. 
minimal  with  long,  imited  siphons,  and  a  large  crescentic  foot, 
to  Artemis,    IHstribution,  6  species.    Australia,  Philip- 


LuoiNOPSis,  Forbes. 

Synonyms^  Dosinia,  Gray,  1847  (not  Scop.).  Mysia,  Gray, 
1851  (not  Leach).     Cyclina,  Gray,  1853  (not  Desh.). 

Typey  Yenus  undata.  Pennant,  PI.  XX.,  Fig.  13.  {L%Acina 
and  opsU  like.) 

SheU  lenticular,  rather  thin;  right  Talye  with  2  laminar, 
^yerging  teeth,  left  with  3  teeth,  the  central  bifid ;  muscular 
Impressions  oyal,  polished ;  pallial  sinus  yery  deep,  ascending. 

Animal  with  mantle-margins  plain;  pedal  opening  con- 
tracted; foot  pointed,  basal;  siphons  longer  than  the  shell, 
separate,  diyergent,  with  fringed  orifices.     (Clark.) 

The  type  of  this  genus  haying  been  erroneously  placed  in 
Cyclina  by  M.  Deshayes,  he  has  proposed  a  new  genus  {Lajoii- 
kairia)  for  L,  decuseata^  Philippines,  a  fossil  of  the  English 
Pliocene,  but  still  liying  in  the  Mediterranean. 

Distribution,  10  species.     North  America,  Norway,  Britain. 

Fossil,  3  species.     Pliocene.     Britain,  Belgium. 

Tapes,  Miihlfeldt. 

Synonyms,  Paphia,  Bolten,  1798.    Pullastra,  G.  Sby.    Omalia^ 

Byck,  1856. 

Example,  T.  pullastra,  PI.  XX.,  Fig.  14.     {Tapes,  tapestry.) 
SheU  oblong,  umbones  anterior,  margins  smooth ;  teeth  3  in 

Oftoh  Tolye,  more  or  less  bifid ;  pallial  sixiUB  diefis^,  to^xxA^. 
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Animal  Bpiniuiig  s.  byBsus ;  foot  tliii^,  lanceolate,  giD 
mantle  plam  or  finely  friDgwl ;  freely  opon  m  front ;  n 
moderate,  separate  half-way  or  ibroaghout,  orifiosB  fr 
aniU  cirri  simple,  branchial  lamose ;  palpi  long,  tn&ngnU 

Dittribulioa,  78  speraes.  Norway,  Britain,  BUckS«a,9« 
Bmzil,  India,  Chinft,  Now  Zealand,  Low  water — 100  b1 
(Beechy.) 

Fouil,  C  Bpeciee.  Fliooens — .  BiitBan,  fiance,  B«] 
Italy. 

The  animal  is  eaten  on  the  contiiiental  coasts :  it  km 
the  Bftnd  at  low  wat«r,  or  hides  in  the  crericee  of  rock 
routs  of  sea-weed, 

TKKsauFiH,  Lamarck. 

^ymohgy,  Tmui,  and  nepei,  a  rook. 

Bymmym,  Onttrana,  Sohum. 

Kxamph.  V.  exotica,  PI.  XX.,  Pig.  15. 

BheU  oblong,  a  little  gaping  posteriorly,  radiately  rf 
and  ornamented  with  concentric  lamelbe ;  throe  small  te 
oaohvolvo;  one  of  them  bifid;  pallia!  ainua  modewlelj 
angnlar. 

Animal  with  the  mantle  closed  in  front,  pedal  opening 
TBt«;  siphons  united  half-way,  and  with  a  simple  &inj 
tubular  valve,  branchial  siphon  doubly  fringed,  inne 
branching;  palpi  small  and  pointed. 

Dittribt^ion,  19  species.  Britain— Crimea ;  Oouaidea, 
Tasmania,  Xamtechatka,  Behring's  Stoaite — Pero-  In  a 
of  rocka. 

Fouil,  Miocen»— .    United  States,  Enrope. 

Fbt&ioou.,  Lamarck. 

Etymology,  petra,  stone,  coh,  to  inhabit. 

Synonymt,  Bupetlocia,  Bellflvoe;  Choristodon,  Jonat 
rauio,  Qray. 

Typt,  P.  lithophaga,  PI.  XX,  Fig.  16.  P.  pholadi 
PI.  XX.,  Fig.  17. 

8httl  oval  or  elongated,  thin,  tnmid,  anterior  side 
hinge  with  3  teeth  in  each  valve,  the  external  often  ob 
pallial  sinuB  deep. 

Animal  with  the  mantle  closed  in  front,  mnoh  thiofcen 
recnrved  over  the  edges  of  the  shell;  pedal  opening 
foot  small,  pointed,  lanceolate;  siphons  partially  s« 
orifioee  fringed,  onsl  wVCki  ti  -^ai-^*  mA  bsh-t^  ittx&,>» 
oirri  pinnate ;  palpi  smeU..  tna:asci^»x> 
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DisMhuHont  30  species.  United  States,  Fraoce,  Bed  Sea, 
India,  New  Zealand,  Pacific,  West  America  (Sitka — ^Peru). 
BniTows  in  limestone  and  mud. 

J'osnl,  20  species.    Eocene — •    United  States,  Europe* 

Glauoomya  (Bronn),  Gray. 

Synonym,  Glanconome,  Gray,  1829  (not  Goldfuss,  1826). 

Type,  G.  Sinensis,  PI.  XX.,  Fig.  18.  {Olaucos,  sea-green, 
fnya,  mussel.) 

8?iell  oblong,  thin ;  epidermis  dark,  greenish ;  ligament  ex- 
ternal ;  hinge  with  3  teeth  in  each  yalye,  one  of  them  l^ifid ; 
pallial  sinus  yery  deep  and  angular. 

AnimcU  with  a  rather  small,  linguiform  foot ;  pedal  opening 
moderate;  siphons  yery  long,  united,  projecting  fiEur  into  the 
lyranchial  cayity  when  retracted,  their  ends  separate  and  diyerg- 
ing ;  palpi  large,  sickle-shaped ;  gills  long,  rounded  in  front, 
(he  outer  shortest. 

Buh^genuB*  Ta/rynphon,  Benson.  Differs  from  Glaucomya 
in  haying  the  siphons  united  up  to  the  end. 

Distribution,  12  species.  Embouchures  of  riyers;  China, 
Riilippines,  Borneo,  India. 

JFosail,  2  species.    Tertiary.    Europe. 


Family  XV.— Macteidje. 

Shell  equiyalye,  trigonal,  close,  or  slightly  gaping ;  ligament 
^cartilage)  internal,  sometimes  external,  contained  in  a  deep 
ariang^ular  pit ;  epidermis  thick ;  hinge  with  2  diyerging  car- 
linal  teeth,  and  usually  with  anterior  and  posterior  laterals ; 
j^allial  sinus  short,  rounded. 

Animal  with  the  mantle  more  or  less  open  in  front ;  siphonal 
znbes  united,  orifices  fringed ;  foot  compressed ;  gills  not  pro- 
onged  into  the  branchial  siphon. 

Sections  of  the  shell  exhibit  an  indistinct  cellular  layer  on  the 
sternal  surface  and  a  distinct  layer  of  elongated  shell.  (Car- 
lenter.) 

MACflRA,  L. 

^tymology^  madra,  a  kneading  trough. 
Synonyms,   Trigonella,    Da   Oosta   (not    L.),    SchizodesmA 
Spengleri),  Spisula  (solida),  Mulinia  (lateralis).  Gray. 
Type,  M.  stultorum,  PL  XXI.,  Fig.  1. 
SheU  nearly  equilateral ;  anterior  hinge-too^  A^-fSkuBi^^^^TRS^ 
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•ometiniQe  a  small  laminar  tooth  olooa  to  it;  Utenl  teed 
doubled  in  the  right  valre. 

Animal  -with  ths  mantle  open  M  far  ■■  the  nphons,  itl 
margins  fringed ;  siphoiu  united,  fringed  vith  nmpla  Gini, 
anal  orifice  with  a  tubolar  Talre;  foot  large,  lingoifijm, 
huoled ;  palpi  triangular,  long,  and  pointed ;  onler  gilb 
iihort«et. 

The  Mactraa  inhabit  Bandj-  coasts,  where  they  hurj  jnri 
beneath  the  aurfaco ;  the  foot  can  be  stretched  out  oonaidenUf, 
and  moved  about  like  a  finger,  it  is  ako  used  for  lesfdi^ 
They  are  oaten  by  the  star-fiiilies  and  whelks,  and  in  the  Ul 
of  jVrran  M.  tubtntncata  is  collected  at  low  water  to  feed  pigti 
(Alder.) 

Dittribidion,  125  species.  All  eeas,  especially  within  At 
tropics  ;^35  fathoms. 

Fottil,  30  species.    Lias — .    United  Stat«a,  Eorope,  India. 

?  Sub-gtnera.  Sowtrbya,  D'Orb.  Isodonta,  But.  S.  nam, 
Oxfordian,  France.  Cartilage-pit  simply  gtoored  ;  it  reonKi 
a  tooth  of  the  oppoeite  tbItb  ;  latei&l  t«eUi  very  large. 


Habtzlla,  Gray. 
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^  cuneatuB  was  formally  eaten  by  the  Indians.  At  Mobile, 
the  Gxdf  of  Mexico,  it  is  fonnd  in  colonies  along  with  Cyrena 
olinermsj  burrowing  2  inches  deep  in  banks  of  mud;  the 
er  is  only  brackish,  though  there  is  a  tide  of  3  feet.  Banks 
lead  shells,  3  or  4  feet  thick,  are  found  20  miles  inland : 
Dile  is  built  on  one  of  these  shell-banks.  The  road  ^m 
V  Orleans  to  Lake  Pont-chartrain  (6  miles)  is  made  of 
ithodon  shells  procured  from  the  east  end  of  the  lake,  where 
re  is  a  mound  of  them  a  mile  long,  15  feet  high,  and  20 — 60 
Is  wide ;  in  some  places  it  is  20  feet  aboye  the  loTcl  of  the 
3.     (LyeU.) 

Ltttbabia,  Lamarck.     Otter's-shell. 

^yp€f  L.  oblonga,  Gmel.  PI.  XXI.,  Fig.  3.  (=  L.  solenoides, 

narck). 

hell  oblong,  gaping  at  both  ends ;  cartilage-plate  prominent, 

I  1  or  2  small  teeth  in  front  of  it,  in  each  yalye ;  pallial 
IS  deep,  horizontal. 

[nimal  with  closed  mantle-lobes ;  pedal  opening  moderate ; 
.  rather  large,  compressed;  siphons  united,  elongated,  in- 
:ed  with  epidermis;  palpi  rather  narrow,  their  margins 
n ;  gills  tapering  to  the  mouth. 

Hstributiony  18  species.  United  States,  Brazil,  Britain,  Medi- 
anean,  Senegal,  Cape,  India,  New  Zealand,  Sitka. 
Vmm'/,  25  species.  Carb. — .  United  States,  Europe, 
.esembles  Mya ;  burying  vertically  in  sand  or  mud,  especially 
estuaries ;  low  water,  12  fathoms.  L.  rugosa^  found  living 
the  coasts  of  Portugal  and  Mogador,  is  fossil  on  the  coast 
ussex.     (Dixon.) 

ub^genus,  Vaganellaj  Gray.  Mantle  sinus,  large,  round; 
rior  ridges,  of  which  two  diverge  from  the  hinge  to  the 
tral  edge. 

Anatinella,  G.  Sowerby. 

'ype,  A.  Candida,  (Mya)  Chemn.  PI.  XXTTI.,  Pig.  6. 

heU  ovate,  rounded  in  front,  attenuated  and  truncated  be- 

1 ;  cartilage  in  a  prominent  spoon-shaped  process,  with  2 

II  teeth   in    front;    muscular  impressions  irregular,   the 
nrior  elongated ;  pallial  line  slightly  truncated  behind. 
Mribution,  3  species.    Ceylon,  Philippines;   sands  at  low 

Family  XVI. — ^TBULnnDJE. 

hell  free,  compressed,  usually  dosed  and  equival-ve  *,  cax^cmsX 
^  2  at  most,  laterals  1 — 1,  sometimeB  obaolfiitd  ;  tclmbcc^jkl 


meat  on  dwrtart  mia  oi  flu  ahiU,  taafKGmm  ialtf^e   Bln»- 

panlld  vitii  nu^M,  ndiattag  ftom  &•  hhiji  in  tta  oate 
layer,  tmsBTeraa  in  ttw  butm. 

Attintai  yn&  Uie  "■■"Wt  widoly  open  in  fi-oot,  tte  tnai^iiii 
fringed;  fix>t  famg'ne  ihiprf,  compreBaed ;  siphone  soponte, 
very  long  and  drader;  pt^  large,  triaugolar;  giUa  nniM 
posteriorly,  unequal,  th*  ootar  pair  eometimea  directed  dorsallf , 

Thelsllena  acebaad  iu.  all  boba.  chiefly  in  the  littonl  acd 
Iftminftrian  aomee ;  titay  fraqoMit  eandy  bottoms,  or  sanily  mud, 
borying  beneafih  &»  atn&aa;  a  few  epeciea  Lohabit  estuuM 
and  liveta.  Their  tbIvw  an  cften  richly  coloured  and  oem* 
mented  viUi  finely  wn^taiat  Unas. 

TxLLHiA.  h.    Tellen, 

Etymology,  Ttttine,  tha  Qieek  name  for  a  kind  of  nraMel. 

Synonym*,  Peronna  {.TorC^  PoU-  Phylloda  (foliacea),  Omli 
(plan&ta)  Schnmacher.  FBammotea  (solidula)  Xurt.  Ano- 
pagia  (crassa)  Leaeh.    Tellinodora,  Morcb. 

£n)mplM,  T.  linguo-feliB,  PI.  XXI.,  Fig.  5.  T.  canum, 
Fig.  6. 

BMl  slightly  ineqaiTalve,  comproesed,  rousded  in  6ant 
ongulaf  and  slightly  folded  poeteriorly,  umboiiee  eab-centnl: 
t»eth  2.2,  laterals  1—1,  most  diitinct  in  the  right  v&lve ;  pallid 
sinus  Tery  wide  and  deep ;  ligomont  Gxtemal.  prominent. 

Animal  with  slender,  divargiiig  eiphoos,  twice  as  long  as  & 
diell,  their  orifices  plain;  foot  broad,  pointed.  compre«Kil] 
palpi  very  large,  triangnlar ;  giUB  small,  soft  and  very  minnlelj 
striated,  the  other  mdimental  acd  directed  dorsally. 

TrUinida,  Lamarck.  T.  plnnisiimtt,  PI.  XXI..  Fig.  7.  Valm 
with  no  posterior  fold ;  lateral  tcotb  wanting. 

T.  comaxia  [StrigiUa,  Tort.)  has  the  valves  obliquely  sen^ 
tnred;  T./a&uJa,  Oron.,  has  the nght  valve  striated,  the  otlia 
plain.  T.  Bttmeti,  Oalifomia,  his  the  right  valve  flat ;  T-  h 
lata,  Pliocene,  South  Caiolina,  much  resembling  it  in  shape,  im 
the  left  valve  flat. 

Dutribution,  above  300  species.  In  oil  seas,  eepedally  ibi 
Indian  Ocean ;  most  abundant  and  highly  coloured  in  Ik 
tropics.  Low  water  —  Coral  eouq,  50  fathoms.  WellingM 
Channel;  Kara. Sea ; 'B-^inn^KBttiuta;  Baltic;  Black  Bea. 

Ji>t»il,  no  s<^edw.  OiSoSa*—.  ■^m!*ft.'$}ijiSjw.,'%«TOS4L 
Chiloo),  Europe. 
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Gastrana,  Schumaclier. 

Synonyms,  Fragilia,  Desh.  Diodonta,  F.  and  H.,  not  Sohu« 
macher. 

Type,  Tellina  fragilis,  L.     PI.  XXI.,  Fig.  8. 

Bhett,  equiyalye,  conyex,  with  squamose  lines  of  growth ; 
'  €iin1iTial  teeth  2  in  right  yalye,  1  bifid  tooth  in  left ;  palHal  sinus 
rVV^aep  and  rounded ;  umbonal  area  punctate ;  ligament  external. 

Animal  with  the  mantle  open  in  front,  its  margins  fringed; 
,  npbons  elongated,  slender,  separate,  unequal,  orifices  with  cirri ; 
Ibot  small,  compressed,  linguiform;  palpi  large,  triangular; 
gills  unequal,  soft,  finely  striated. 

Ocuirana  inhabits  shallow  water,  boring  in  mud  and  clay,  and 
not  trayelling  about  like  the  Tdlena, 

DUtribwHon,  3  species.  Norway,  Britain,  Mediterranean, 
Black  Sea,  Senegal,  Oape. 

FoBsH,  Miocene—.    Britain,  France,  Belgium. 

Capsule,  Schumacher. 

Etymology,  Dimin.  of  capaa,  a  box. 

Synonyms,  Capsa  (part),  Bnig.  1791.  Sanguinolaria,  Lamarck, 
1818,  not  1801. 

Type,  0.  rugosa,  PI.  XX.,  Fig.  19.  (=  Venus  deflorata, 
Gmel). 

£fAett  oblong,  yentricose,  slightly  gaping  at  each  end ;  radiately 
striated ;  cardinal  teeth  2  in  each  yalye,  one  of  them  bifid ;  liga- 
ment external,  large,  prominent ;  siphonal  inflection  short. 

Animal  Vikb  Psammohia ;  foot  moderate ;  gills  deeply  plaited, 
attenuated  in  front,  outer  small,  dorsal  border  wide,  fixed ; 
eiphons  moderate. 

Distribution,  4  species.  West  Indies,  Bed  Sea,  India,  China, 
Australia. 

Fossil,  20  species.  Garb.  — .  United  States,  Europe.  (D*Orb.) 

QuEirsTEDTiA,  Morris  and  Lycett. 

Hinge  in  left  yalye  with  obtuse,  oblong,  transyerse  teeth ; 
pallial  sinus  small;  ligament  in  a  narrow  grooye;  cardinal 
teeth  0.1. 

PsAMMOBiA,  Lamarck.    Sunset-sholL 
Etymology,  psammos,  sand,  bio,  to  liy^ 

> 


ExampU,  P.  FonenaB,  FL  XXX,  Fig.  9.  ] 
PL  XXI..  Fig.  10.  P.  F«nidBL,  Fig.  263.  I 
Fig.Ml 

SAcU  oblong,  rompro— d,  ili^tlT  gkpiiig  ft  both 
teath  4 ;  ligament  external,  prominrat ;  nphoi 
deep,  in  contmct  with  the  pkllial  line;  epidannia-often  dufc. 
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Example,  S.  liYida,  PI.  XXII.,  Fig.  1.  S.  diphos,  Fig.  2. 
S.  orbiculata,  Fig.  3. 

Sfiell  oval,  oompiessed,  rounded  in  front,  attenuated  and 
slig^htly  gaping  behind ;  Hnge-teeth  f,  small ;  siphonal  inflec- 
tion very  deep,  conneoted  with  the  pallial  line ;  ligament  ex- 
ternal, on  yery  prominent  falcra. 

JLnimaly  mantle  open,  fringed ;  siphons  yery  long,  branchial 
largest  orifices  fringed;  foot  large,  broadly  tongue-shaped, 
compressed ;  palpi  long  pointed ;  gills  recumbent,  inner  laminm 
firee,  dorsal  border  wide. 

DiUribution,^  20  species.  West  Indies,  Bed  Sea,  India,  Mada"i 
gascar,  Japan ;  Australia,  Tasmania,  Peru. 

Fossil,  30  species.    Eocene—.    United  States,  Europe. 

Semele,  Schumacher,  1817. 

Etymology,  SemeU,  in  Greek  myth,  the  mother  of  Bacchus. 

Synonym,  Amphidesma,  Lamarck,  1818.* 

Type,  S.  reticulata,  PI.  XXL,  Fig.  11. 

Shell  rounded,  sub-equilateral,  beaks  turned  forwards ;  pos- 
terior side  slightly  folded ;  hinge-teeth  2.2,  laterals  elongated, 
distinct  in  the  right  yalye ;  external  ligament  short,  cartilage 
internal,  long,  oblique ;  pallial  sinus  deep,  rounded. 

Distribuiion,  60  species.  West  Indies,  Bra£dl,  India,  China, 
Australia,  Peru. 

Fossil,  30  species.    Eocene — .    United  States,  Europe. 

Sub^genera.  Cumingia.  G.  Sowerby.  0.  lameUosa,  PI.  XXI., 
•  Fig.  iz.  Shell  slightly  attenuated  and  gaping  behind,  lamel- 
lated  concentrically ;  cartilage-process  prominent ;  pallial  sinus 
yery  wide.  Distribution,  10  species.  In  sponges,  sand,  and 
the  fissures  of  rocks,  —  7  fathoms.  West  Indies,  India,  Aus- 
tralia, West  America.  Fossil,  Miocene — .  Wilmington,  North 
CSarolina. 

Syndosmya,  Becluz.  Synonyms,  Abra,  Leach  MS.  Erycina 
(part),  Lamarck,  1806.t  Type,  S.  Alba,  PL  XXL,  Fig.  13. 
Shell  small,  oyal,  white  and  shining ;  posterior  side  shortest ; 
umbones  directed  backwards ;  cartilage-process  oblique ;  hinge- 
teeth  minute  or  obsolete,  laterals  distinct;  pallial  sinus  wide 
and  shallow.    Animal  with  the  mantle  open,  fringed ;  siphons 

*  Tlie  name  Ampki-^ietma,  aa  employed  by  Lamarck,  included  apeciea  of  Sgrnels, 
Jjoripett  Sjfndotmytit  Metodesma,  ThradOt  Lyotma,  aod  KtUia  ;  in  addition  to  whicli 
it  liaa  ainoe  been  applied  to  some  OoUtio  Myacitet. 

t  Ihe  name  Erycima  waa  originally  applied  by  Lamarck  to  a  number  of  minute 
foMil  aheOa,  tncloding  ap.  of  SyndotmyOt  Vtnut^  Lucina,  TsUina^  AUarUy  aoil  KcUmqu 
In  ia06  Fateiciua  employed  it  tea  well-known  group  ot  takMciba. 

T  2 
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long,  elendor,  divorginf;,  anal  Bhorteat.  orific«e  plain ;  fool 
largo,  tongue-ahnped,  pointed ;  pftlpi  trittngiilar,  nearly  a*  Iwg* 
aa  the  gilLa ;  brancluio  uurniual,  trianguLir.  Dialribation. 
Norway,  Brilain.Moditerraneim,  Black  Sea,  India.  TheBpedm 
are  few,  and  mostly  boreal,  ranging  from  the  laminarion  none 
to  180  fathoms.  (Forbes.)  They  live  buried  in  auod  and  mud, 
but  when  confined  ore  able  to  creep  up  the  faden  of  the  wsal 
wi!b  their  foot.  (Bouchard.)  FotHl,  6  epeciea.  Eocene—, 
Britain,  France. 

Scrvhkularia,  Schumacher.  SyiwnynM,  Trigonella  (part),  Coak 
(not  L.),  LigulfL  (part),  Uont.  "Le  Lavignon"  (Beanmur), 
Out-  Listora.  Turt.  {not  R.  Browu).  Latiicola,  Bl.  Mao- 
tromya,  D'Orbigny  (not  Ag.)  Ti/jk,  S.  pipOTfl&"[Belon),  Omolin, 
PI.  XXI.,  Fig.  1*.  (Seep.  60.)  SMioviU.  compressed,  thio; 
eub- equilateral  ;  ligament  external,  slight  ;  cartilage-pit 
ehaUov,  triangTxlar;  hinge-teeth  small,  1  or  2  in  each  ralTO, 
laterals  obsolete  ;  pallial  ainuH  wide  and  deep. 

^ni*7na2  with  thomantle  open,  margiuadeaticulated;  sipbons 
Tery  loug,  slender,  separate,  orifices  plain ;  foot  large,  tongoe- 
shaped,  compressed ;  palpi  Tery  large,  triangular,  gills  minalely 
(itriflted,  the  outer  pair  directed  dorsally.  Lives  buried,  Terti- 
cally,  in  tlte  mud  of  tidal  eatuuiea,  five  or  dx  iuohea  de^ 
(Montagu.)  The  siphons  can  be  extended  to  Sts  or  six  tames 
the  length  of  the  shell.  (Deshayes.)  The  imimfti  has  % 
peppery  taste,  but  is  sometimes  eaten  on  the  C0BHt«  of  the 
Meditorraneon. 

JHetribvtion,  20  species.  Norway,  Britain,  Uaditerrwiwii, 
Senegal. 

Fotsil,  i  species.    Tertiary.    Europe. 

Uesodesma,  Deahayes. 

Eiymology,  meto,  middle,  duma,  ligament 

Synonym*,  Eryx,  8w.  (not  Daud.),  Faphia  (part),  Tjamamfc. 
1799  (see  p.  4M,  note).  Erycina  (part),  Lamarck,  1818  (not 
Lamarck,  I80S,  nor  Fabr.,  1608).  "Donaculle," Lamarck,  1813 
(not  characterised] 

ExampUt,  IIL.  glabratom,  Fl.  XXI.,  Fig.  \6.  U.  donadnin, 
Fig.  16. 

Sheli  trigonal,  titiok,  compressed,  closed ;  ligament  internal, 
in  a  deep  central  pit ;  a  minute  anterior  hinge-tooth,  and  1 — 1 
lateral  teeth  in  each  valve ;  muscular  scars  deep ;  pallial  ainos 
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•eparate,  orifices  cirrated,  branchial  cirri  dendritic ;  foot  com* 
pressed,  broadly  lanceolate ;  gills  large,  unequal ;  palpi  small. 

8uh-genus,  Anapa,  Gray.  A.  Smithii,  PL  XXI.,  Fig.  17. 
XJmbones  anterior,  siphonal  inflection  obsolete. 

Ceronia,  GFray.     Lateral  teeth  marked  with  coarse  oblique 


f  Davila,  Gh*ay.    Laterals  unequal ;  anterior  teeth  small  and 

€B?6Ct. 

DisMhution,  31  species.  West  Lidies,  Mediterranean,  Crimea, 
India,  New  Zealand,  Chili ;  sands  at  low  water. 

FoBtil,  7  species.  Neocomian — .  United  States,  Europe. 
{DanacUiay  D*Orbigny.) 

Eryilia,  Turton.    Lentil-shell. 

Etymology y  ervUiay  diminutiTe  of  ervum^  the  bitter-yetch. 

Type,  E.  nitens,  PI.  XXI.,  Fig.  18. 

Bhdl  minute,  oval,  close ;  cartilage  in  a  central  pit ;  right 
Talve  with  a  single  prominent  tooth  in  front  and  an  obscure 
tooth  behind ;  left  valve  with  2  obscure  teeth ;  no  lateral  teeth ; 
pallial  sinus  deep. 

Distribution,  2  species.  West  Indies,  Britain,  Canaries, 
Mediterranean,  Bed  Sea.    — 50  fathoms. 

DoNAX,  L.    Wedge-shell. 

Example,  D.  denticulatus,  PI.  XXI.,  Fig.  19. 

Etymology,  donax,  a  sea-fish.     (Pliny.) 

Synonyms,  Chione,  Scop.  Cuneus,  Da  Costa.  Capisterium, 
Meuschen.*  Latona  and  Hecuba,  Schum.  Egeria,  Lea  (not 
Eoissy). 

Bhdl  trigonal,  wedge-like,  closed ;  front  produced,  rounded ; 
posterior  side  short,  straight;  margins  usually  crenulated; 
hinge-teeth  2.2 ;  laterals  1 — 1  in  each  valve ;  ligament  external, 
prominent ;  pallial  sinus  deep,  horizontal. 

Animal  with  the  mantle  fringed;  siphons  short  and  thick, 
diverging,  anal  orifice  denticulated,  branchial  with  pinnate 
cirri ;  foot  very  large,  pointed,  sharp-edged,  projected  quite  in 
front ;  gills  ample,  recumbent,  outer  shortest ;  palpi  small, 
pointed. 

Distribution,  68  species.  Norway,  Baltic,  —  Black  Sea,  all 
tropical  seas.  In  sands  near  low-water  mark  ( — 8  fathoms) 
buried  an  inch  or  two  beneath  the  surface. 

FoBsUy  45  species.    Carb. — .    United  States,  Europe. 

*  MeoBclien  wm  ft  Dutch  anctioDeer;  th«  namet  oocor  in  l^  ^  «aiiK  cMi&>MC^fe^^ 
kiiottm  imvcmun  namima  akturda.    Lionets. 


Siili-gfnrTa.  ?  AmphicianaiFiul.  A.  Kindarmumi,  OalifoniiK 
Shell  obloDg,  DeaTly  equilateral,  gaping  at  each  end ;  teeth  f  ; 
ligament  external,  polUal  line  Binuated. 

Iphigm  ia,  Scimm.  (Capea.  Lam..  1818,  not  1801.  Dansctna, 
F6r.)  I.  BrasUionais,  H.  XXI.,  Fig.  20.  Shrll  nearly  equi- 
'  latoiiil,  smooth  ;  hing«-tc*Ui  2.2,  one  bifid,  the  other  minnte; 
lalerali  remote,  obsolfite  in  the  left  TslTe ;  mai^na  emooth. 
DisMbation,  5  species.  West  Indies,  Brazil,  West  Africa,  Pacific, 
Central  America.  Inhabits  e«tuariee.  /.  ivntrieoM,  Deehajea, 
ie  myod  li^e  Oalatra,  and  has  ita  beaks  oroded. 

P  hodonta  (DoBhayesii].  Bnv.  Boll.  Soc.  Oeol.  Oolite. 
France,  England. 

OALATBA,  BnigUl^ra 

SijiumyjAt.  Egeria,  Boissy.  PofamophiJa,  Sowerby.  Hegft- 
desma,  BowdiiJi. 

Typt,  Q.  reolnaa,  PI.  XXI.,  Fig.  21. 

Bhtli  very  thick,  trigonal,  wedge-ehaped ;  epidenma  smooth, 
oUve ;  umbones  eroded ;  hing«  thick,  teeth  1.2,  laterals  indis- 
tinct ;  ligament  external,  prominent ;  pallial  einiis  distioct, 

Animal-mOi  the  mantle  open  in  front;  siphons  moderate, 
with  6 — 8  lines  of  cilia,  orifices  fringed ;  foot  large,  oompreased ; 
palpi  long,  triangular ;  gills  unequal,  united  to  the  base  of  the 
siphons,  the  external  pair  divided  into  two  nearly  eqoal  areas 
by   a    longitudinal    fuirov,    indicating   their   line   of  attach- 

DUtnbution,  6  or  7  species  P    Nile,  and  riveis  of  West  A&ioa. 

Family  XTII. — Soiainiix. 

ShtU  elongated,  gaping  at  the  ends;  ligament  external; 
hinge-teeth  usually  2.3,  oompreased,  the  posterior  bifid.  ExtenuU 
shell  layer  with  definite  cell-structure,  consisting  of  long  prisms, 
very  oblique  to  the  surface,  and  exhibiting  nuclei;  inner  layer 
nearly  homogeneous. 

Animal  with  a  very  large  and  powerful  foot,  more  or  lea 
cylindrical ;  siphons  short  and  united  (in  the  typical  Solans,  with 
long  shells)  or  longer  and  partly  separate  (in  the  shorter  and 
more  compressed  genera] ;  gills  narrow,  prolonged  into  the 
branchial  siphon. 

SoLEN  ^\r.B^cWi^,\i-   'Baa^rt-'itVi. 
Type.  S.  uUqua."PVXXll.,"«\v<- 
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SywmymB,  Hypogoea,  Poll.  Yagina,  Megerle.  Ensis,  Schnm. 
Enaatella,  Sw. 

SMI  very  long,  sab-cylindrical,  straight,  or  slightly  recurved, 
margins  parallel,  ends  gaping ;  beaks  terminal,  or  sub-central ; 


Fig.  984.  Sblen  sUiqua,  'L,\\  the  valves  fordMy  opeMd,  and  mantle  divided  as  for  c« 

the  ventral  foramen,  to  show  the  foot. 

hinge-teeth  f;  ligament  long,  external;  anterior  muscular 
impression  elongated ;  posterior  oblong ;  pallial  Hne  extending 
beyond  the  adductors ;  sinus  short  and  square. 

Animal  with  the  mantle  closed  except  at  the  front  end,  and  a 
minute  yentral  opening ;  siphons  short,  united,  fringed ;  palpi 
broadly  tnangnlar ;  foot  cylindrical,  obtuse. 

Disirihution,  33  species.  World-wide  except  Arctic  seas ; — 
100  fathoms. 

FoBtUy  40  species.    Carb. — .    United  States,  Europe. 

The  Bazor-fishes  live  buried  vertically  in  the  sand,  at  extreme 
low  water,  their  position  being  onl^  indicated  by  an  orifice  like 
a  key-hole;  when  the  tide  goes  but  they  sink  deeper,  often 
penetrating  to  a  depth  of  one  or  two  feet.  They  never  volun 
tarily  leave  their  burrows,  but  if  taken  out  soon  bury  themselves 
again.  They  may  be  caught  with  a  Jbent  wire,  and  are  excellent 
articles  of  food  when  cooked.    (Forbes.) 

CuLTBLLTTS,  Schumacher. 

Type,  0.  lacteus,  PI.  XXII.,  Fig.  6. 

Etymology ,  cuUellvs,  a  knife. 

8heU  elongated,  compressed,  rounded  and  gaping  at  the  ends ; 
binge-teeth  2.3  ;  beaks  in  front  of  the  centre,  supported  inter- 
nally by  an  oblique  rib ;  pedal  impression  behind  the  imiboual 
rib;  posterior  adductor  trigonal;  pallial  line  not  prolonged  behind 
the  posterior  adductor ;  sinus  short  and  square. 

AnimcU  (of  0.  Javanicus)  with  short,  fringed  siphons ;  gills 
narrow,  half  as  long  as  the  shell,  transversely  plaited ;  palpi 
large,  angular,  broadly  attached;  foot  large,  abruptly  trun- 
cated. 

DisMhtdionf  5  species.    Africa,  India,  Nicobar.  I 

Buh-ifmera.  Ceratuolen,  J^otdgb.   (PoliB^D*Oibv^^«  ^^"urcA^ 
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Leach,  MS.     Soieeurloidos,  D«3m.)    C.  legumen,  PI.  XXIL,  .1 

Fig.  6.  Sheil  narrow,  sub- equilateral,  anterior  adductor  impna-  1 
eitiiis  elongated,  a  second  pedal  acar  near  the  pallial  siniii. 
Aiiiiitai  with  a  long,  trimcated  foot ;    Biphona  aeparate,  diver^ 
hig,  fringed.     Distribution,  1  speeiea.      Britain,  Uediterranean, 
Seiie^,  Red  Sea.     Foiiil,  3  speciaB,     Pliocene — ,     Italy. 

MachiKTu,  Gould.    (Siliqua,  Megetle,    Leguminaria,  Schum.) 
M.  polita,  PI.  XXII.,  Pig.  7.     SkeUsmooth,  oblong;  epidermis 
[>ci]iHlicd;   umbonal  rib  extending  across  the  intorior  of  the 
voire  ;  pallial  einua  short.    The  oiumal.  Sgrnred  by  Utddcndot^ 
ia  similar  to  Sotccurian,     Distribution,  India,  China,   Oubatakv  J 
Oregon,    Silka,    Behring's   Son,    Newfoundland.      M.    tottata,  I 
Ray,  is  ofl«n  obtained  from  the  mnw  of  the  cod-fish.    Fouil,  i  J 
Bpoeiei.     Upper  Oreensand — ,     Britain.  Franpo.  X 

Phartlla,  Gray,     Shell  nearly  cylindrical ;  anterior  mascnlnfl 
impresaioa  elongated.  ^ 

SoLEOUBTtra,  SlainrJIIe. 

Etymology,  tolen  and  curtiu,  short. 

Synmyvu,  FaammoBolen,  Biaso.  Maclia,  Oken.  Siliqoaria, 
Schum.    TageluB,  Gray. 

Exnmpltt,  S.  HtrigUatua,  Fl.  XXII.,  Fig.  8.  S.  Caribiras, 
PI.  XXII.,  Fig.  0. 

iSAeff  elongated,  rather  ventricoae,  wiUi  Bub-ceatral  beaks; 
margins  sub-parallel ;  ends  truncated,  gaping ;  ligtimeitt  promi- 
nent ;  hinge-teeth  }  ;  pallial  sinus  very  deep,  lounded  ;  posterior 
adductor  rounded. 

Animal  very  large  and  thick,  not  entirely  retractile  within  the 
shell ;  mantle  closed  below ;  pedal  orifice  and  foot  Urge ;  palpi 
triangular,  narrov,  lamellated  inside;  gills  long  and  iuutov, 
outer  much  the  shortest ;  siphons  separate  at  the  ends,  united 
and  forming  a  thick  mass  at  their  bases;  anal  orifices  plain, 
branchial  fringed. 

The  SotecuTti  bury  deeply  in  sand  or  mud,  nsually  beyond 
low  water,  and  arc  difficult  to  obtain  alive.  P.  Caribteu*  occtm 
in  countless  myriads  in  the  bars  of  American  rivers,  and  on  tbs 
const  of  New  Jersey  in  sand  exposed  at  low  water ;  by  remoring 
three  or  four  inches  of  sand  its  burrows  may  be  discovered ; 
they  are  vertical  cylindrical  cavities,  1)  inches  in  diameter  and 
1 2  or  more  deep ;  the  animal  holds  fast  by  the  expanded  end  ol 
its  foot. 

/>t'«tn'5i(tion,  2&  species.  United  States,  Bribun,  Ueditermoeu, 
West  Africa,  Madeirs.. 

f'attil,  30  spedes.    Soocoimow.— .   "\iti!*«&.'a«i.'»»,^^iw(S^. 
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Suh-gentu.  Nowictdina,  Benson.  N.  gangetica,  PI.  XXII., 
Fig.  10.  Shell  oblong,  plain;  epidermis  thick  and  dull ;  pallial 
■iniis  rather  small;  anterior  pedal  scar  linear.  IHstribviion^ 
India,  China.    In  the  mud  of  riyer-estuaries. 

(/Family  XVIII. — ^Myacid^. 

Shell  thick,  strong  and  opaque i  gaping  posteriorly;  pallial 
«ine  ednuated;  epidermis  wrinkled.  Structure  more  or  less 
distinctly  cellular,  with  dark  nuclei  near  the  outer  surfieice; 
cartilage  process  composed  of  radiated  cells. 

Animal  with  the  mantle  almost  entirely  closed ;  pedal  aper- 
ture and  foot  small ;  siphons  united,  partly  or  wholly  retractile ; 
branchisB  two  on  each  side,  elongated. 


Fig.  256.  My  a  truncata,  L.  ^.    Brit  (after  Forbes.) 

Mya,  L.    Gaper. 

Etymology,  my  ax  (-acis),  a  mussel.     (Pliny.) 

Synonym,  Platyodon,  Conrad. 

Types,  M.  truncata,  PI.  XXTTT.,  Fig.  1.  M.  Arenaria, 
Fig.  207,  p.  396. 

Shell  oblong,  inequiyalve,  gaping  at  the  ends;  left  yalve 
onallest,  with  a  large  flattened  cartilage  process ;  pallial  sinus 
large. 

Animal  with  a  small  straight  linguiform  foot ;  siphons  com- 
bined, covered  with  epidermis,  partially  retractile;  orifices 
fringed,  the  branchial  opening  with  an  inner  series  of  large 
tentacular  filaments ;  gills  not  prolonged  into  the  siphon ;  palpi 
elongated,  free. 

M.  anatina,  Chemn.  (Tugonia,  Gray),  West  coast  of  Africa ; 
posterior  side  extremely  truncated ;  similar  cartileige-processes 
in  each  yalye.    Fossil,  Miocene ;  Dax,  and  the  Morea 

DistrihUion,  10  species.    Northern  Seas,  West  Africa,  Philip- 
pines, Australia,  California.    The  Myas  £:equent  soft  bottoms, 
especially  the  sandy  and  grayelly  mud  of  riyeT-TXiO\L\^^\  *Cci^ 
fsnge  from  low  water  to  25  fathomB,  TaTQ\7  \a  \^  os  * ' ' 
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fathoma.  if.  amaria  bnrrowa  >  foot  deep ;  tlils  apaoMul  If. 
iruncata  are  fouod  thronghout  Ute  northern  and  Antic  mm, 
from  OchotRk  and  Sitka  to  tho  Bnanan  IoB>maer,  tits  BbUie, 
and  British  coast;  in  the  Ueditananean  they  ars  only  fboi 
foBflil.  They  arc  oaton  in  Zetland  and  North  Anwrica,  and  an 
oxcellont  articles  of  food.  In  Greenland  they  ara  aoagkt  ate 
by  the  -walrus,  the  Arctic  fox,  and  birds.     (O.  Fabrieittt.) 

Fouil,  17  Hpeciee.  PUooene — .  United  Statea,  Britain,  &aij. 
Moat  of  the  foaeil  "Myaa"  have  an  extenial  Ugunent,  and  an 
related  oither  to  Panop^a  or  PMadomya, 

J,     COEBITLA,  Bragui^re. 

Etymology,  eorbula,  a  little  baaket. 

Typf,  C.  sulcata,  PI.  XXIII.,  Fig.  2. 

S^ionynM,  Erodona,  Daud.  {=Pacyodon,  Beck.)  Agina, 
Turt. 

Nliftl  thick,  ineqiuTttlTe,  gihboee,  closed,  prodnoed  poateriurtj; 
right  valve  with  a  prominent  tooth  in  front  of  the  cartilBge  pill 
left  toIto  smaller,  with  a  projecting  cartdlago  process ;  palUit 
(dnna  alight;  pedal  ecaradutinct  from  the  addiictorimprwnoiM. 

Aiiimitt  with  very  short,  united  siphons;   orificee  frini^; 
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oblong ;  right  yalye  with  a  curvedi  conic  tooth  in  front  of  the 
obliqiie,  sub-trigonal  cartilage-pit.  Animal  with  thick  nnited 
siphons,  fringed  at  the  end,  anal  yalye  conspicnons ;  foot  finger- 
like, with  a  byssal  grooye.  IHstrihtdum,  2  species.  Britain, 
France.  Burrowing  in  oyster-shells  and  limestone,  in  10 — 25 
fathoms.    FosHl,  20  species.    Tertiary.    Europe. 

Nejerx,  Gray. 

Etymology f  NeoerOf  a  Boman  lady's  name. 

Type,  N.  cuspidata,  PI.  XXTTI.,  Fig.  6. 

Synonym^  Cuispidaria,  Nardo. 

Shell  globular,  attenuated,  and  gaping  behind ;  right  yalye  a 
little  the  smallest ;  umbones  strengthened  internally  by  a  rib 
on  the  posterior  side ;  cartilage  process  spatulate,  in  each  yalye 
(ftmushed  with  a  moyable  ossicle, — Deshayed),  with  an  obsolete 
tooth  in  front,  and  a  posterior  lateral  tooth ;  pallial  sinus  yery 
shallow. 

Animal  with  the  mantle  closed ;  foot  lanceolate ;  siphons  short, 
united,  branchial  largest,  anal  with  a  membranous  yalye,  both 
with  a  few  long,  lateral  cirri. 

Distribution,  22  species.  Sforway,  Britain,  Mediterranean, 
Canaries,  Madeira,  China,  Moluccas,  New  Guinea,  Chili.  From 
12 — 200  fathoms. 

FoBsU,  14  species.    Oolite — .    Britain,  Belgium,  Italy. 


Fig.  a6d.    Thetis,  minor,  Sby.  Neocomlan,  I.  Wight. 

Thetis,  Sowerby. 

Etymology,  Thetie,  in  Greek  mythology,  a  sea-nymph. 

Synonyms,  Poromya  (anatinoides),  Forbes.  Embla  (Korenii), 
Loy6n  P  Inoceramus  (impressus),  D'Orb  ?  Corbula  (gigantea), 
Sby. 

Type,  T.  minor.  Fig.  266.    T.  hyalina,  PI.  XXII.,  Fig.  11.  - 

Shdl  sab-orbicular,   yentricose,  thin,    traualuoerLt^  ^sos^ci^ 
regularly  granulated,  interior  slightly  naet%o\iB\  A^^tclvq^*  V^ 
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exteniB] ;  hings-teeth  1  or  2 ;  umbonea  strengthened  inaida 
a  posterior  lamina  ;  adductor  (a,  a')  and  pedaJ  impnsaioiia  {f) 
eep:>Dtte,  tiligtitly  impressed,  posterior  adductor  bordered  bjr  a 
ridge ;  pallinl  line  nearly  simple,  aub-inarginal. 

Ani'iMt  with  abort  siphons,  tba  branchial  largest,  smrounded 
at  thoir  base  by  18-20  teotaolos,  generally  reflwcted 
eliell ;  mimtlo  open  in  &oiit ;  foot  long,  narrow,  and  slcndoTi 
(M  ■Andrew.) 

Distribatitiii,  S  species.  Norway,  Britain,  Medif^rraneaii), 
Msdoira,  Borneo,  China.    40 — ISO  fiilboma. 

Fueait,  17  species.     Ncocomian — .    Britain,  Belgium,  Frani 
South  India. 

Siib-gmiii?  Eucharit,  Beclius :  Corbula  quadrato,  Hiod^ 
Ouiidaloupo.  SheU  equivatve,  obliquely  keeled,  gaping  ;  boaki 
anlmor;  hingo-tceth  1—1;  ligament  external;  pallial  lino 
biiiiplo ;  aurfoce  granulated. 

y   Panop£A,  Kenard  de  la  Oroye. 

F.tyriiology,  Panopi,  a  Noreld. 

Example,  P.  Americana,  PI.  XXH.,  Tig.  12. 

Syiicraym  f  Fachymya  (giga^  Sby.  Upper  QreeiuNUid. 
Britain,  France. 

T.ipe,  P.  glycimeris.    Pig.  267. 

Shell  equiv^ve,  thick,  oblong,  gaping  at  each  end ;  ligament 
external,  on  prominent  ridges;  1  prominent  tooth  in  each  Tain; 
pallial  einua  deep. 

Animiil  with  very  long,  united  siphons,  iiiTeat«d  with  thick, 
wrinkled  epidermis ;  pedal  orifice  small,  foot  short,  thick,  and 
grooved  below ;  gills  long  and  narrow,  extending  iar  into  tlw 
lirancbial  siphon,  the  outer  pair  much  narrower  than  the  innBT, 
Akintly  pectinated  ;  palpi  loug,  pointed,  and  striated. 

In  P,  NoTvegica  the  pallial  line  is  broken  up  into  »  few 
tattered  spots,  as  in  Saxicava;  the  animal  itself  ia  like  a 
figuntic  Soxieavn.  (Hancock.)  This  species  ranges  {rom 
O'Aotsk  to  the  White  Sea,  Norway,  and  North  Britain ;  it  vai 
formerly  an  inhabitant  of  the  Mediterranean,  where  it  no* 
occHi-a  fossil.  {=  P.  nivonce,  Philippi.)  The  Britidi  speci- 
mens Liive  been  caught,  accidentally,  by  the  deep-water 
fishing-hoolu.  P.  NataUnaia  is  found  at  Port  Natal,  buried 
in  the  sand  at  low  water ;  the  projecting  siphons  first  attncted 
attention  (doubtless  by  the  strong  jeta  of  water  they  oent  op 
when  moleeted),  but  fee  B\iB\\a-«OTe  w\l^  obtAined  by  dicing 
to  the  depth  ot  seiotai  leoV.  T\ib  "^t»!L\S.eTOi.ti.'««i  is<{>t«3!!&  * 
glyci-meria  att«uuB  ft  length,  o!  &  "^t  ^  \w^wi. 
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»/\  Pig.  26T  reprosentB  the  animal  of  Patiopcea  glydmeria,  as 
3  aeen  on  tlie  remavol  of  the  left  Talve  and  thin  part  of  the 
a  mantle.  It  was  obtained  on  the 
coast  of  Sicily,  and  pr©Bent«d  to 
;  the  Gloucester  Museum  by  Cap- 
B    tun  Guise* 

-  Mantle  and  siphons   covered 
with  thick,  dark,  wrinkled  epi- 

^    dermis ;   aiphons  united,  thick, 
imstractile ;  pedal  orifice  amall, 

-  in  the  middle  of   the  anterior 
gap«;  foot  small  (/),  body  oval 

2     (b),    with    a    prominent   heel ; 

-  pallial  muscle  (m)  continuous ; 
^   with  a  deep  aiphonal  inflection 

(■) ;  lips  broad  and  plain,  palpi 

triangular,  deeply  plaited  (f) ; 

gills  unequal  (much  contracted 

in    spirit],  reaching  the    com- 
mencement   of    the     siphons ; 
-J,    inner   gills  prolonged  betwoom 

the  palpi,  plaits  in  pairs,  each 

lamina  being  composed  of  vas- 
;.  enl&r  loops  arranged  side  by 
^    side;     margin   grooTod,   dorsal 

border  of  inner  lamina  unat- 
_  tached;  outer  gills  ahorter  and 
^  naTTOwoT,  formed  of  a  single 
.  aeries  of  branchial  loops  placed 
I    one  behind   the    other,    dorsal 

border  wide  and  fixsd. 
.        Dittribntion,        11       species. 

Northern  Seas,  Mediterranean, 
,     Cape,  Australia,  New  Zealanil, 

Patagonia.      Low    wat«r  —  90 

fathoms. 

Foaml,  140  species.     Inferior 

Oolit" — .  United  States,  Europe, 


India. 


'iff.  ^7-  IbnopMt  Gitfomiau 
f  The  ilze  of  Uiecitginal. 
•ddiKtor  onaclo ;  p.  pogleriw  I'^lal 


Olvciueris,  Lamarck.         I 
Elyrnotogy,  glukua,  sweet,  merit,  bitlor. 
Type,  a.  siliqua.  PI.  XXIT.,  Fig.  U  ani  'E^.  1S4. 
Bjfiiongm,  Cyrtodari^,  Daud. 
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r  THK  VOLLDSCA. 


SMI  oblong,  gaping  at  each  end ;  posterior  6id«  shorttit}^ 

li^-ani^iit  large  and  prominent ;  epidemtia  black,  oxtendibg 
beyond  the  margins;  anterior  muscular  ecar  long,  pallial  im- 
pression irregular,  ellgbtly  einuated. 

Animal  lurger  ihaa  ita  shell,  sub-cyliadrieal ;  ninQtle dosed, 
si plions  united,  protflttod   by  a  thiuk  envolopu;  orifioes  enudl;  . 


pedal  opening  small  anterior  ;  foot  conical;  pnlpi  large.  EtrnM 
inside,  the  posterior  border  plain  ;  gills  large,  extending  into 
Ibe  branchial  siphon. 

DietribiUion,  2  Bpeciea.  Arctic  Seas,  Cape  Parry,  North 
Wi-stera  America,  Newfoundland. 

Foiiil,  Pliocene — .     Britain,  Belgium. 

Familt  XTX. — AwATiNiDa:. 

fihtll  often  inequiTalve,  thin;  interior  nacreous;  Boibcs 
granular;  ligament  externa!,  thin;  cartilage  internal,  placad 
in  corresponding  pits  and  fiimished  with  a  fVee  oaoicl*; 
muscular  impreseioUH  faint,  the  anterior  elongated ;  palliil 
line  usually  sinuatcd. 

.^m'malwith  mantle- mar  gins  united;  siphons  long,  more  or 
less  united,  fringed  ;  gills  single  on  each  side,  the  outer  iDxaini 
prolonged  dorsolly  beyond  the  line  of  attachment. 

Pholadomya  and  its  fossil  allies  have  an  external  ligamen: 
only ;  has  no  ossicle.  The  external  surface  of  those  sheila  i> 
often  rough  with  largo  calcareous  colls,  sometimes  ranged  in 
lines,  and  covered  t'j  the  o^nicwnia',  "i^w  tRAwXBrjsn  connstaof 
poiyganai  cells,  inoT«  oi  \6Ba  ata^Vj  is&uci-,  '^i»\:u^i!sE'S2i^« 
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Anatiha,  Lamarck.    Lantem-sliell. 

Type,  A.  rostrata,  Fl.  XXTTT.,  Fig.  7.  {AnatintUf  pertain- 
ing to  a  dack.) 

Bynonyms,  Latemnla,  Bolten  MS.  Anriscalpiuin,  Muhlf. 
Osteodesma,  Blainyille.  Oyathodonta  (undulata),  Conrad  ?  West 
America. 

8hdl  oblong,  yentricose,  Bub-eqniyalye,  thin  and  translucent, 
posterior  side  attenuated  and  gaping ;  mnbones  fissured,  directed 
backwards,  supported  internally  by  an  oblique  plate;  hinge 
with  a  spoon-shaped  cartilage  process  in  each  yalye,  furnished 
in  front  with  a  transyerse  ossicle;  pallial  sinus  wide  and 
fihallow. 

Animal  with  a  closed  mantle  and  long  united  siphons,  clothed 
with  wrinkled  epidermis ;  gills  one  on  each  side,  thick,  deeply 
plaited ;  palpi  yery  long  and  narrow ;  pedal  opening  minute, 
foot  yery  small,  compressed. 

Distribution^  20  species.  India,  Philippines,  New  Zealand, 
West  America. 

Fossil,  60  species.  Deyonian? — Oolite — .  United  States, 
Europe. 

8ub-genera,  Periploma  (inequiyalyis),  Schum.  **  Spoon- 
hinge  "  of  Petiyer ;  oyal,  inequivalye,  left  yalye  deepest ;  pos- 
terior side  yery  short  and  contracted.  Distrihtdron,  West  Indies, 
South  America. 

Cochlodesma,  Couthouy.  0.  prsotenue,  PI.  XXITI.,  Fig.  8. 
(Bontia,  Leach  MS.  Ligula,  Mont.,  part.)  Oblong,  compressed, 
thin,  slightly  inequiyalye ;  umbones  fissured ;  cartilage  processes 
prominent,  ossicle  minute;  pallial  sinus  deep.  Animal  with  a 
broad,  compressed  foot ;  siphons  long,  slender,  diyided  through- 
otnt ;  gills  one  on  each  side,  deeply  plaited,  diyided  by  an  oblique 
ftuTow  into  two  parts,  the  dorsal  portion  being  narrower,  com- 
posed of  a  single  lamina  only,  and  attached  by  its  whole  inner 
sur^Eioe.  (Hancock.)  Distribution,  2  species.  United  States, 
Britain,  Mediterranean.    Fossil,  Pliocene,  Sicily. 

Cercomya,  Agassiz.  0.  undulata,  Sowerby.  (=Rhynchomya, 
Agassis.)  Shell  yery  thin,  elongated,  compressed,  attenuated 
posteriorly ;  sides  concentrically  furrowed,  umbones  fissured, 
posterior  (cardinal)  area  more  or  less  defined.  Fossil,  12  species. 
Oolite— Neocomian,    Europe. 

Thkacia  (Leach),  Blainyille. 

Synonyms,  Odoncinetus,  Costa.  Corimya,  Agafio^z.  "^xj^^^^*^ 
(concentric8\  Bellevue. 
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Tijpr.  T.  pubescena,  PI.  XXni.,  Fig.  9.  ™ 

ftVicW  oblong,  nearly  equivalve,  slightly  comyiroseed,  attenuated ' 

and  gapii>K  posteriorly,  smooth,  or  minutely  acabroiu ;  oartilK^ 

prooesseB  thick,  not  promiDent,  with  a  crescentic  ossicle ;  palUul 

siauH  ah&llow.    Outer  shell  layer  composedof  distinct,  nncleatd 

Aniriuil  with  the  mantle  closed;  fbot  lingniform;  eiphoni 
rather  long,  separate,  with  fringed  orificea  ;  gills  single,  thick. 
plaitoj ;  palpi  narrow,  pointed, 

T.  conetnlrica  aai  T.  diXorfei,  Mont.,  ore  found  in  thecrericei 
of  rooks,  and  burrovB  of  Saaatva ;  thoy  have  been  mistaken 
for  boring-shells. 

Diitribuiion,  17  species.  Greenland,  United  States,  Norway. 
Britain,  Mediterranean,  Canaries,  China,  Sooloo ;  4 — 110 
fathoms. 

J^oMii.  3G  species.  (Trias?)  Lower  Oolite— .  United  State, 
Europe.  . 

PHOLiDOifTA,    G.  Sowetby.  I 

fl«m(  Type.  P.  candidii.    PI.  XXII.,  Fig.  15.     I.  Tortola.      | 

Shtli  oblong,  eqnivalve.  YeutiicDBo,  gaping  behind  ;  thin  and 
tninalucent,  ornamented  with  radiating  ribn  on  the  sides;  ligo- 
mont  external ;  hinge  with  one  obscuro  tootli  in  each  valve; 
jiallial  siiius  large. 

^nj'moi  with  a  single  gill  on  oaoh  side,  thick,  finely  plaited, 
grooved  along  its  free  border,  the  enter  lamina  prolonged 
dorsally  ;  mantle  with  a  fourth  (ventral)  orifice.     (Owen.) 

Diilribiiiion,  1  spooies.    Tropical  Africa. 

Poaiil,  160  species.  Lias — .  United  States,  Europe,  Algeria, 
Thibet. 

ffomomya  (hortulftnu),  Agosste.  Shell  thick,  concentric*!]} 
furrowed,  witJir  t(  ■  idiating  riba  ;   12  species.     Oolitoa,  Eorepa, 

Tylerin.  Adams.  Cartilage  inserted  in  a  spoon-shaped  hollow: 
interior  of  shell  with  a  layer  of  carbonate  of  lime  between  tin 
spoon-abaped  hollow  and  the  anterior  edge. 

Myacites  (Schlotheim),  Bronn. 

Si/iioiii/mi,  Myopsis  (Jurassi),  Agassiz,  Plouroiuyn,  AgssaiL 
Arcomya  (Helvetica),  Agassiz.  Mactromya  (mactroid«s),  Ac 
Anoplomya  (latraria^.Kiauea. 

Example,  M.  Bu'VeatviB,  TViroing-    'vf'^™^'^i^™'t-.^*^Ti-> 
IS50,  VI.  XX.,  Fig.  0-1 
.   8helt  oblong,    veutricoeo,   ga^'^S^  ^^^'^^  '^"^^  >yatiwiiT(ti«CH 


« 
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farrowed;   umbones  anterior;    surfjace   granulated;   ligament 
external ;  hinge  with  an  obscure  tooth  or  edentulous ;  muscular 
impressions  faint ;  pallial  line  deeply  sinuated. 
Z       FossUj  50  species.     Lower  Silurian — ^Lower  Chalk.    United 
^    States,  Europe,  South  Africa. 

Sub-genera  ?  Ooniomyay  Agassiz.  Mya  literata,  PI.  XXII., 
Fig.  16.  (Lysianassa,  Miinster,  not  M.  Edwards.)  87idl  equi- 
Tslye,  thin,  granulated ;  ligament  external,  short,  prominent. 
Fouil,  33  species.    Upper  Lias — Chalk.    Europe. 

TeUinomya  (nasuta).  Hall ;  Silurian,  United  States,  Europe. 
Not  characterised. 

P  Orammysia,    Vemeuil.      Nucula  cingulata.  His.     Upper 

Bilorian,  Europe.    Yalyes  with  a  strong  transverse  fold  extend- 

ing  from  the  umbones  to  the  middle  of  the  ventral  margin. 

,        P  Sedgwickia  (corrugata),  M*Coy.     =-.  ?  Leptodo'nus  (senilis), 

H'Coy.      Shell  thin,    ventricose,   concentrically  furrowed  in 

^  front ;  escutcheon  long  and  flat.    Silurian — Carb.    Europe. 

EiBEiRiA,  Sharpe,  1853. 

.    Shdl  gaping  at  both  ends ;  sub-ovate,  rounded  in  front,  clon- 
ed gated  and  rather  attenuated  behind ;  punctate-striate ;  casts  of 
^;'  interior  with  a  large  umbonal  impression  (caused  by  a  cartilage- 
9#  plate,  as  in  Lyonsia  f)  and  a  notch  in  front  of  it. 
m^      FoMil,    Lower  Silurian.    Portugal. 

^  Ceromya,  Agassiz. 

■*      Etymology t  keraos,  homed,  mya,  mussel. 

Type,  0.  concentrica  (Isocardia)  Sowerby,  Min.  Con.  491, 

*^*  Fig.  1. 

8?uU   Isocardia-shaped,    slightly   inequivalvef    very    thin, 

^  granulated,  often  eccentrically  furrowed;  ligament  external; 

r  hinge  edentulous ;  right  valve  with  an  internal  lamina  behind 

'  the  umbo  ;  pallial  line  scarcely  sinuated  ? 

■^      Fosnl,  14  species.    Inferior  Oolite — .    Greensand  ?    Europe. 

8ub'genu8  ?    Oresslya  (sulcosa)  Ag.     ( Amphidesma  and  Unio, 

species,  Philippi).      Shell  oval,  rather  compressed;  umbones 

anterior,  incurved,  not  prominent;  valves  thin,  close,  smooth 

or  concentrically  fiirrowed;    pallial  sinus  deep.      Fossil,   60 

^  species.    Lias — Portlandian.    Europe.    The  lamina  within  tho 

posterior  hinge-margin  of  the  right  valve  produces  a  furrow  in 

~    the  oasts,  which  are  more  common  than  specimens  retaining  tlsa 

shelL 


?  Cabdiomobpha.  KoniDck. 

Type,  C.  oblonga  (Isocardio),  Sowerby  [not  Eoninck).  Oit- 
bonate  of  iimo, 

Shtll  iBocardia-shaped,  smooth  or  concpntricaUy  forrowJ, 
umbones  pronmiont,  hinge  edentuIouE ;  hinge-niBTgin  with  ■ 
DaiTOT  ligamcntal  hirrow,  and  an  obsoiiro  Internal  cartila^ 
groove. 

Fottil,  38  spedea.  Lower  Silurian — Carb.  North  Ameria, 
Europe. 

Edmondia,  Kohtwck. 

Eiamph,  E.  snlcata.  Ph.  {T.  Pol.  8oo.  1850,  PI.  XX.,  Fig.  4.) 

Oarb.     Britain. 

Synonymi,  AlloriBmo,  King  (part).  Sangninolitce,  M'Oo; 
(piu-t.). 

Shflt  oblong,  eqalTclTe,  thin,  concentrically  striated,  close; 
umbones  anterior ;  lignmental  gTooves  namiw,  externa]; 
iiingc-line  thin,  edentulous,  furnished  with  large  obliqw 
cartilage  platea,  placed  beneath  the  umbonefi,  and  leaving  spae* 
for  an  ossicle  P  or  the  plate  may  be  equivalent  to  the  sub-oa- 
bonal  blade  in  Pholtu ;  pallia!  line  simple  P 

FoB»il,  i  species.    Carb, — Permian.    Europe. 

Siih-geniu.  SraWia,  Eyckholt,  1856,  Carb.  Touraay.  Shell 
tike  Edmondia,  with  a  single  cardinal  tooth  in  each  valve. 

■■     Lyonsia,  Turton,  1822  (not  E.  Brown). 

Hijnonyms,  Magdala,  Leach,  1S2T.  Myatella,  Brown.  I^n- 
ilorina,  Scacohi. 

Type,  L.  Norvegica.  PI.  XXIII.,  Fig.  10. 

ShtU  uearly  oijuivalve,  left  valve  largest,  thin,  Bub-natTMW 
close,  truncated  posteriorly ;  cartilage  platea  oblique,  covei^ 
by  an  oblong  ossiclo ;  pallial  sinus  obscure,  angular,  StruC' 
turo  intermediate  between  Pandftra  and  Anatina  ;  outer  liyei 
composed  of  dednite  polygonal  cells. 

,,dnimaiwith  the  mantie  closed;  foot  tongue-ahaped,  groovni, 
byHsiferous;  Biphona  very  ahori>,  united  nearly  throughoot 
fringed ;  lipB  large,  palpi  narrow,  triangular. 

Dislribvlion.    12   species.     Greenland,   North   Sea,    NorwiJ, 
West  Indies,  Madeira,  India,  Borneo,  Philippines.  Peru, 
L.  Niyrvegica  rauges  Siom^ovwa.'j  \si  'Cae  »«.  pS  Q<iliotak;  ii 
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Fossil?  Miocene^.  Europe.    (100  species.  Lower  Silurian — 
D*Orbigny.) 

?  Eniodesma  (ChilensiB),  Phil.  SheU  thin,  saxicava-shaped, 
iliglitly  inequiyalye  and  gaping,  coyered  with  thick  epidermis ; 
linge  edentulous ;  each  yalye  with  a  semicircular  process  oon- 
aining  the  cartilage. 

VOPandora  (Solander),  Brugui^re. 

^Tffpe,  P.  rostrata,  PL  XXII.,  Fig.  11.  {Pandora,  ^e  Gredan 
Bre.) 

8heU  inequiyalye,  thin,  pearly  inside ;  yalyes  close,  attenuated 
behind ;  right  yalye  fiat,  with  a  diyerging  ridge  and  cartilage 
ftirrowB ;  left  yalye  conyex,  with  two  diyerging  grooyes  at  the 
binge ;  pallial  line  slightly  sinuated.  Outer  layer  of  regular, 
fwrtical,  prismatic  cells,  250  times  smaller  than  those  of  Pinna 
pMg.  217).    (Carpenter.) 

Animal  with  mantle  closed,  except  a  small  opening  for  the 
BBXTOW,  tongue-shaped  foot ;  siphons  yery  short,  united  nearly 
Bixonghout,  ends  diyerging,  fringed ;  palpi  triangular,  narrow ; 
fpXlB  plaited,  one  on  each  side,  with  a  narrow  dorsal  border. 

XHsMbuiiony  18  species.  United  States,  Spitzbergen,  Jersey, 
Oanaries,  India,  New  Zealand,  Panama;  4 — 110  fathoms,  bur- 
sowing  in  sand  and  mud. 

Fossil,  14  spedee.    Garb. — .    United  States,  Britain. 

Myadora,  Gray. 

Type,  M.  breyis,  PI.  XXm.,  Fig.  12. 

B?i^  trigonal,  rounded  in  front,  attenuated  and  truncated 
behind ;  right  yalye  conyex,  left  flat ;  interior  pearly ;  cartilage 
aiarrow,  triangular,  between  two  tooth-like  ridges  in  the  left 
•^^ralTe,  with  a  free  sickle-shaped  ossicle ;  pallial  line  sinuated ; 
-ytructure  like  Anatina ;  outer  cells  large,  rather  prismatic. 

XHstrihUiony  10  species.  New  Zealand,  New  South  Walea, 
Philippines. 

Myochama,  Stutchbury. 

Type,  M.  anomioides,  PL  XXIII.,  Fig.  13. 

SheU  inequiyalye,  attached  by  the  dextral  ya.ye  and  modified 
\fy  form  of  surface  of  attachment ;  posterior  side  attenuated ; 
\eft  yalye  gibbose;  cartilage  internal,  between  two  tooth-like 
jicojections  in  each  yalye,  and  furnished  with  a  moyable  ossicle; 
Anterior  muscular  impression  curyed,  posterior  rounded,  pallial 
^kizitis  small. 
•  Animal  wiih  mani/e-iobes  united ;  pedal  opeim\g  oxv^.  ^v^oxw 


(00  HANU&L  at  TKK  MoutrgcA, 

euiroimded  by  separuto  areas ;  aipliona  divtinot,  nnaqtMl,  maiU 
alightly  fringed ;  aminute  fonrtborifloe  cloae  to  thebaaeofl^ 
bnmchial  siphon  ;  TiacerBl  maas  large,  foot  small  and  coniol 
mouth  rather  large,  apper  lip  hood-like ;  palpi  tapering,  for 
plaited ;  gilla  one  on  each  aide,  triangnlar,  plaited,  divided  h 
an  oblique  line  into  two  portionB ;  excuirentoluuma^B  four,  tvi 
at  the  base  of  the  gills  and  two  below  the  doraal  Ismtna 
(Hancock,  An.  Nat.  Hist,  1853.) 

DiilHbution,  5  speoiee.  New  Sonth  Wales ;  attached  to  Cnm- 
attlla  and  Trigom'a,  m  S  fathoms  water ;  the  fiy  (as  iiyliff*^ 
by  the  umbones)  ia  &ee,  regular,  and  Myadora-ahaped. 

CHAHon-KEA,  Boiny. 

Type,  C.  albida,  PI.  XXm..  Fig.  14. 

Synonym,  Cleidothnrus,  Stutch. 

Shtll  inequiralTe,  ohama-ahaped,  solid,  attached  by  Ai 
anterior  aide  of  the  deep  and  strongly-keeled  dextral  nh*; 
umbones  anterior,  sub-spiral ;  left  valve  fiat,  with  a  oonU 
tooth  in  front  of  the  cartilage:  cartilage  internal,  with  snobkaf 
curved  ossicle ;  musonlar  impreaaiona  largo  and  mgoM,  th 
anterior  vory  long  and  narrow ;  palliBl  line  si 
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ers  in  mud  or  stone.  They  are  often  gregarious,  liying 
iads  near  low- water  line,  but  are  extracted  £rom  their 
with  difficulty. 

GastbochjenA)  Spongier,  1783. 

,  G.  modiolina,  PL  XXIII.,  Fig.  15.  {Ouster ,  ventral, 
gape.) 

regular,  wedge-Ediaped,  umbones    anterior;    gaping 
in  front,  close  behind;    ligament  narrow,  external; 
sinus  deep. 

acU  with  mantle  closed,  and  thickened  in  £ront;  foo^ 
like,  grooved,  sometimes  byssiferous ;  siphons  long,  sepa  • 
ly  at  their  extremities ;  lips  simple,  palpi  sickle-shaped, 
lequal,  prolonged  freely  into  the  branchial  siphon. 
wdiolina  perforates  shells  and  limestone;  its  holes  are 
:,  about  2  inches  deep  and  i  inch  diameter ;  the  external 
is  hour-glass  shaped,  and  lined  with  a  shelly  layer  which 
s  slightly.  When  burrowing  in  oyster-shells  it  often 
^uite  through  into  the  ground  below,  and  then  completes 
de  by  cementing  such  loose  material  as  it  finds  into  a 
baped  case,  having  its  neck  fixed  in  the  oyster-shell ;  in 
ossil  species  the  siphons  were  more  separated,  and  the 
have  two  diverging  necks.  The  siphonal  orifices  are 
4-lobed ;  PL  XXIH.,  Fig.  15  a. 

nbtUioiif  10  species.  West  Indies,  Britain,  Oanaries, 
rranean.  Bed  Sea,  India,  Mauritius,  Pacific  Islands, 
agos,  Panama ;  —30  fathoms. 

i7,  20  species.    Inf.  Oolite — .    United  States,  Europe. 

•genus,    Chsena,  Betz.,  1788.     C.  mumia.    PL  XXIII., 

6.     (=  Fistulana  dava.  Lam.)     8?iell  elongated,  con- 

within  a  shelly  tube ;   posterior  adductor  nearly  central, 

pedal  scar  in  front;    siphonal  inflection  angular,  with 

X  joining  the  pallial  line.    Tube  round,  straight,  tapes'- 

wards,   transversely  striated,  closed  at  the   lower  end 

complete,  and  furnished  with   a  perforated  diaphragm 

the  v^ves.      Distribution^    3    species.      Madagascar, 

Philippines,   Australia;    burrowing    in  sand  or  mudr 

Inf.    Oolite — .        United    States,  Europe,    Southei-n 


y    Saxicava,  Bellevue. 

nolcgy,   saxum,    stone,   cavo,   to  oxcavaVi^.      ^.  tql^^^^i 
UL,  Fig.  13. 
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rmed  by  the  dphonal  orifices  when  the  animal  continues 
ting,  after  haying  fixed  its  yalye  and  ceased  to  burrow ; 
aaps,  in  some  instances,  when  it  is  compelled  to  lengthen 
>es  upwards  by  the  accumulation  of  sediment.  Brocchi 
>n8  that  on  breaking  the  tube  of  the  fossil  C,  echinaia^  he 
mes  found  the  shell  of  a  Saxicava  or  Fetricola  beside  the 
ralve  of  the  Clavageila,  into  whose  tube  they  must  haye 
i  after  its  death.  0,  dongata  is  found  in  coral;  C. 
ItB  liyes  at  low  tide,  and  spirts  out  water  when  alarmed. 
ribuiian,  6  species.  Mediterranean,  Australia,  Pacific : — 
loms. 

til,    14   species.       IT.    Greensand— .       Britain,    Sicily, 
3m  India. 

AsPEBGiLLXTM,  Lam.    Watering-pot  shell. 

e,  A.  yaginiferum,  PL  XXTTT.,  Fig.  18. 

onym,  Clepsydra,  Schum. 

l  small,  equilateral,  cemented  to  the  lower  end  of  a  shelly 

the  umbones  alone  yisihle  externally;   tube  elongated, 

below  by  a  perforated  disk  with  a  minute  central  fissure ; 

lal  end  plain  or  ornamented  with  (1 — 6)  rufiOies. 

mal  elongated ;  mantle  closed,  thickened  and  fringed  with 

nts  in  front ;   foot  conical,  anterior,  opposed  to  a  minute 

L  the  mantle ;  palpi  lanceolate ;  gills  long,  narrow,  xmited 

iorly,  continued  into  and  attached  to  the  branchial  siphon. 

^riimtum,  21  species.      Bed  Sea,  Jaya,  Australia,  New 

id;  in  sand. 

nl,  1  species.    (A  ?  Leognanum,  Hoening.    Miocene,  Bor- 

•) 

Htticphreyia,  Ghray. 

U  deyeloped  in  the  substance  of  the  siphons,  which  gsoT 
he  yentral  side  uppermost. 
^nbutionf  1  species.    South  Sea. 

Family  XXI.— Pholadid^. 

U  gaping  at  both  ends ;  thin,  white,  brittle,  and  exceedingly 
armed  in  front  with  rasp-like  imbrications ;  without  hinge 
ament,  but  often  strengthened  externally  by  accessory 
\;  hinge-plate  refiected  oyer  the  umbones,  and  a  long 
1  muscular  process  beneath  each ;  anterior  muscular  im- 
on  on  the  hinge-plate ;  pallial  sinus  yery  deep. 
!ma/ dub-ihaped,  or  worm-like ;  £ootBh.oxViasA\a:^a&R»^^^ 
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mmntle  dosed  in  front»  csoflft  ill*  paUorillM; 
elongated,  united  luatly  to  liNir  ends;  onfloea  ftnwid;  _^ 
narrow,  prolonged  into  tbe  wchaJant  i^lioii.  attMbad  flnoa^ 
out,  oloeing  the  brandiial  dbainber;  pa^  long ; 
muscle  acting  as  snbatitiite  fiv'a  Uganuntk 

The  Phohdida  perfimtsaU  aabateaoaa  Oat  am 
their  own  valves  (p.  SM);*  thabonowiof  Iboba  avsTartiHl,^ 
quite  symmetrioal,  and  addam  in  onnia<iL  The 
(Terediitut)  also  make  i^ymmetrieal  psrthwitiona^  ud 
tortuous  and  carawded  narw  invade  aaoii  oifaflri 
the  sense  <rf  hearing  or  by  the  yieildingof  the  wood»  Tba 
has  frequently  a  aaloaanouB  lining,  wifldn  wUrihi  fta 
remains  free;  Teniina  ewnenti  its  vahea  to  tUa  toki 
full-grown.  The  opening  of  tlie  Immnr,  at  fbaAjmj 
may  become  enlarged  progf  e— if  dy  by  iba  ftjctton'of  fta  i 
which  a±e  frirmdiedwiti^  a  rough  epitbdium;  but  it 
widens  with  much  more  rapidity  by  the  watUng  ^f  iht  mufita. 
As  the  timber  decomposes  the  shelly  tubes  of  tbe  Teredo  pnjeol, 
and  as  the  beach  wears  away  the  pholat  burrows  deeper. 


nsoslfyj 


Fholas,  L.    Fiddock. 

Etymology,  pholas,  a  burrowing  shell-fish,   frt>m  pholto^  to 
bore. 

SynonymSt  Dactylina,  Qraj,    Bamea,  Bisso. 

Type,  P.  dactylua,  Fig.  269. 

Example,  P.  Bakeri,  PL  XXTTT.,  Fig.  19. 

Shell  dongated,  cylindrical ;  donnl  margin  protected  by 
scry  yalyes ;  pallial  sinus  reaching  the  centre  of  the  sheU.        ■ , 

Animal  with  a  large  truncated  foot,  filling  the  pedal  openiiig;/^ 
body  with  a  fin-like  termination ;  combined  siphons  large, 
drical,  with  fringed  orifices. 


it 


*  M.  Cailliaud  has  proved  that  these  valves  are  quita  equal  to  the  wofk  of 
limestone,  by  imitating  the  natural  conditions  as  nearly  as  possible,  end  i 
Ao/«  with  them.    Bfr.  Bobertaon  also,  has  kept  the  living  Pboledea  in  ^io^ifg  of  ( 
the  sea-eide  at  Brighton,  and  has  watched  the  progress  of  the  work.    nM(y  tHil 
side  to  side,  never  going  more  than  half  round  in  their  borrow,  and  como  to^ 
soon  as  the  hole  is  deep  enough  to  shelter  them;  the  chalk  powder  is  ejected  all 
▼als  by  spasmodio  contractions  from  the  branchial  siphon,  the  space  between  thai 
and  burrow  being  filled  with  this  mod.    (Joom.  Oonck,  1863,  p.  811.)    It  ie  to  ftli 
marked  that  the  condition  of  the  Pholades  is  always  related  to  the  natme  all 
material  in  which  they  are  found  burrowing;  in  soft  sea-beds  they  •hmKi  the] 
size  and  greatest  perfecUon;  whilst  in  hard,  and  eqpeciaUy  gritty  rock,  thif^ 
dwarfed  in  siie,  and  ilk  v^on^uvoX  vo^xAa  «xA  tSA^Rift  wQ^ear  worn  by  frictloB. 
notice  hu  been  taken  ot  Uie  Yi7V<>'^^v^  'wViiucYv  mcc^ima  ^«  \«Anc«Ktfii&.  ^  ^ 
io  eiiiary  aetiotif  becauae,  m  Im^,  \\\exe  \a  xtf^  cran«ii\.\iKA:««w&.  >iBt9bifiBiS^^&^ 
file  wall  of  the  tube. 
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The  OMnman  piddock  is  naed  for  bait  on  the  Devon  coast ;  its 
Cootia  white  and  translnoentThenfreBh,  likeapieoeof  ice;  the 
kgaiine  styUt  (p.  22)  lodged  in  it,  ia  large  and  caiious.  P.  eotlata 
b  aold  in  the  market  of  Havumah,  where  it  is  an  article  of 
find. 

P.  dadytut  haa  two  aooeasory  Talves  to  protect  the  lunbonal 
niiuale,  vith  a  mnall  tranBTorse  phite  behind ;    a  long  nnsym- 


mcfarical  plate  filla  up  tlie  space  between  the  yalvee  in  the  dorsal 
ngioa.  P.  Candida  and  panra  haTe  a  single  umbonal  shield, 
and  no  dorsal  plate ;  these  differences  are  only  of  ipceific  Talne. 
Xn  P.  cri^ata,  L.  {Zirfoea,  Leach],  the  nmbonal  shield  ia  not  dia- 
Imctif  calcified,  but  Qiere  is  a  small  posterior  plate ;  the  sui&oe 
vX  the  Trives  is  divided  into  two  areas  by  a  transverse  furrow 

I>Mri}niti<m,  32  speoiea.  United  Stales,  Norway,  Britain, 
'Weetem  Africa,  Mediterranean,  Crimea,  India,  Anatzalia,  New 
Zealand,  Western  America : — 2d  fathoma. 

Foml,  26  epeciea.  (U.  Liaa — )  Eocene — .  United  States, 
Xnrope.    The  secondary  species  belong  to  the  next  gnmp. 

Pkoladidea,  Turton,  1819. 

Type,  P.  papyracea,  PI.  XXIU.,  Fig.  20. 

Shdl  globose-oblong,  with  a  tmnBrerBe  furrow ;  anterior  gape 
l»ige,  oloaed  in  the  adult  bf  a  callous  plate;  3  minute  accessory 
t>1tm  in  front  of  the  beaks. 

Animai  with  a  fringed  disk  at  the  end  of  the  combined  aiphond, ' 
VtA.  a  horny  cup  at  their  baae. 

DittributitM,  7  species.  Britain,  New  Zealand,  Ecuador. 
Lot  tidea — 10  &thoms. 

Buh-gmen,  Martuia  (Leach),  BL  162 JI.  M.  atriata, 
n.  XXTTT.,  Pig.  21.  Yalvea  lengthened  behind,  when  fuU 
^iDwn,  by  a  plain  border ;  nmbonal  Tolres  1  or  2 ;  dorsal  and 
rentral  margins  often  with  narrow  accessory  Talves.  11  speoien. 
WOTtlndisa,  Africa,  India.    M.  ttnatabuivnrav&'^as&.^QiiAMx. 
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Into  the  siphonal  tube ;  siphons  yery  long,  united  nearly  to  the 
^.gtd^  attached  at  the  bifurcation  and  furnished  with  2  shelly 
ets  or  styles ;  orifices  fringed. 
T.  Navalis  is  ordinarily  a  foot  long,  sometimes  2^  feet ;  it 
dfiBtroys  soft  wood  rapidly,  and  teak  and  oak  do  not  escape ;  it 


Fig.  270.  Ship>wonn,  Tsredo  Norvegica^  removed  from  its  burrow. 


always  bores  in  the  direction  of  the  grain  unless  it  meets  the 
tabe  of  another  Teredo^  or  a  knot  in  Uie  timber.*  In  1731-2  it 
did  great  damage  to  the  piles  in  Holland,  and  caused  still  more 
alarm ;  metal  sheathing  and  broad-headed  iron  nails  have  been 
Ibnnd  most  effectual  in  protecting  piers  and  ship-timbers.  The 
Ttiredo  was  first  recognised  as  a  biyalye  mollusc  by  Sellius,  who 
wrote  an  elaborate  treatise  on  the  subject  in  1733.     (Forbes.) 

T.  corni/ormis,  Lamarck,  is  found  burrowing  in  the  husks  of 
aocoa-nuts  and  other  woody  fruits  floating  in  the  tropical  seas ; 
its  tubes  are  extremely  crooked  and  contorted,  for  want  of 
Ipace.  The  fossil  wood  and  palm-fruits  {Nipadites)  of  Sheppy 
Mid  Brabant  are  mined  in  the  same  way.  The  tube  of  the  giant 
Teredo  {T,  armaria^  Rumph.  Furcella,  Lamarck)  is  often  a  yard 
long  and  2  inches  in  its  greatest  diameter ;  when  broken  across 
it  presents  a  radiating  prismatic  structure.  The  siphonal  end 
is  diyided  lengthwise,  and  sometimes  prolonged  into  two  diyerg- 
ing  tubes.  T,  Norvegica  and  T.  nana  are  diyided  longitudinally 
and  also  concamerated  by  numerous,  incomplete  transyerse 
partitions  at  the  posterior  extremity. 

T,  palmtUata  (Xylotrya,  Leach)  has  the  siphonal  pallets  elon- 
gated and  penniform  (PL  XXTTT.,  Fig.  28);  a  species  with 
aimilar  styles  occurs  in  the  fossil  wood  of  ^e  Ghreensand  of 
Blackdown. 

IHsMhUion,  21  species.  Norway,  Britain,  Black  Sea;  Tro- 
pics : — 1 19  fathoms. 

FoBsil,  24  species.    Lias — .    United  States,  Europe.    

Sub-genus,  Teredina^  Lamarck.  T.  personata,  PI.  XXiiJ., 
Figs.  24,  25.  Eocene,  Britain,  France.  Valves  with  an  acce»- 
aory  plate  in  front  of  the  umbones ;  free  when  young.  The 
tube  is  sometimes  concamerated;  its  siphonal  end  is  often 
tnmcated ;  and  the  opening  contracted  by  a  lining  which  makea 
it  hour-glass  shaped,  or  six-lobed  (Fig.  25  a.]. 

•  The  oper»tU»i  of  the  Ttrtio  eoggeeted  to  Mr.  Bnmtl  IAa  tnft^S&iA^  \NSA.«dcA% 
the  Thamee. 
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AoMthoohitet,  vWi. 
Acutbodofii.  •888. 
AcanthopleiirA,  *383. 
Aoanthoteathif,  •17& 
AcoMthothyris,  376. 
ilcorifo,  3&,  454. 
AcBTua,  *289. 
Acephala,  9. 
Aoera,  •316.  319. 
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Acu'ula,  •310. 
Adculida,  'SIO. 
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Acmaea,  •291, 
Acmaett,  311. 
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AeUton,  313,  339. 
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Adeort)i8,  •2tfB. 
Admete,  55,  •216. 
■Aegean  Sea  Sholla,  67. 
i^irua.  327,  *330. 
.^fiSii^ina,  408. 
SoUd«,  •336. 
A)li8,328,*836. 
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JBthwlA,  *436. 
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A]MdiB,*8ia 
AlQjiiai,18S. 
Alderia,  •838. 
AtenUan  proiince,  78. 
Alexia,  •806. 
Alieula^  816. 
Aliorutma,  496,  498. 
Alvcmifi,  240. 
AmalUioa,  •278. 
Amalthei.  •19:«. 
Amatliiiia,  •277. 
Ambonychia,  •417. 
^ntidcto,  284. 
Ammonitea.  35.  37,  *197. 
Ammonitidoe.  •ItfS. 
Amnicola,  "247. 
Amoura^  239. 
Amphibola,  •259. 
AmphilmUma,  290, 
AmphieeraSt  234. 
Amphichvna,  •486. 
Amphidesma,   431.   4S8, 

497. 
Amphidonta^  407. 
Amphipeplea,  *301. 
Amphisi^yra,  '317. 
Ampkorirui,  335. 
Ampulinti^  236. 
Ampuilaeera^  259. 
Ampnllaria,   14,  27,  82, 

•258. 
Ampultina^  310. 
Amusiuntt  411. 
Amusinm,  •412. 
Anadeniu,  ^296. 
Analogies,  45. 
Anapa,  •485. 
/Tnastoma,  •289. 
Anatina,  •495. 
Anatina,  431. 
AnatlneUa,  •479. 
Anatinidc,  •494. 
Anatomu*^2(il9t 
kDG\naxv^24^^227. 
>  AucutTOchiru* ,  VV\. 
•j|»CtttTOiteutKU,  \1\» 


Aanta^ 
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Anops^  342. 
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^perosfono,  808. 
Apertore,  206^ 
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ApioceroA,  191 
Apfexa^  S02. 
Aplocerat,  194.  j 

Aplivtram,  •318. 
Aplvsia,ll, 
Aptysin^  321. 
Aplysiada.  "SM. 
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Aptychus^  183. 
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Arabian  sbcUs,  98i 
Aralo-Caapian  pn^^A 
Area,  30.  3$6,  •IIL 
ArcadK,  •424. 
Arehiteetoma,  SA 
Aretneila,  437. 4n, 
Areomya,  497. 
Arctiea,  464. 
Arctio  prorince,  !!-• 
Areopeujia,  4M. 
Argentine  reffioa,  Ui 
Argiope,  «38S. 
Ajvonaatai,  28,  SI*  «i 

•161. 
.^ryia,  411. 
Arietee,  •198. 
Arion,  •996. 
Arioi)hanta.«»L 
KxtMlJk*l98. 
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0«ipliMU,«t47. 
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Oeritliiopri0,*94S 
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ObeixoteiidUa.  *1T0. 

ClieUdoimn,*8L0.     % 
Ohemaitda,  *880. 

CiMCiplM.  S4S. 

CaiiU.dieIIicf,114. 
jCliiUnia,*801. 
ClhiloitomB,«947. 
Ohineae  maila,  101. 
CkioM,  473, 485. 
Ghiomm,  •338. 
Otiroma,  450. 
Chiton,  33,  38,  •383. 
ChJtonellus.  *28-&. 
CUitonidw,  •282. 
CnUoroUoma^  264. 
Choanopoma,  •307.  80S. 
Chandropomoy  307. 
Chondrosepia^  108. 
ChonelC8,»3e6. 
ChorisHtes,  871. 
&|m<o(/on,476. 
C!»&ta,  323. 
Chromodorit,  •329. 
C-luysodomua,  65,  •318. 
Cilia,  43. 
dfuptla,  256. 
Cinulia,  •SU. 
OoitW/a,  293. 
Circe.  •464. 
Circulntory  system,  Brach- 

iopofla,  358. 
CiiTOtcathis,  •165. 
Cirrus,  •271. 
Oist^pus,  163. 
Cistula,  •307. 
Citliara,  •229. 
Clmtcuhtx,  266. 
Classification,  46. 
nnusilia.  87.  286,  •294. 
ChimTia,  456. 
ClavageUa,  •503. 
Cnamti,  •174. 
CUTMola.  •229. 
Clarella,  •dlO. 
Clea.S47 
Cieufitphorm,  468. 
Ctridotkmrut,  600. 
473>878. 
iHT6. 

«M9. 


tlBnMto,!aI.of,ffidfar.JB. 

aiodite,«8fa. 

CUmuKta. 

g^^gMrt^t^Wi 

Omt^mo, 

diUMMtf  *981. 

CUbii«,868. 

OHoeenii^*190. 

GUoaella,«lS». 

CK»w,a81 

caSSnmL 

GijiiMBta.n90. 

GkOMOftODiat  *IS88b 

OoonjmdMt.  IflO- 

Okadbalan.*Slt. 

Cto>iMftBw,117. 

ss&r»,. 

OoafaloOaHBik^lM. 

smfu. 

CoSSSdA 

Qypt<Mvntiin,  88i. 

OdlBBtMlta.  t. 

OolMS«r*IBO. 

^        1    «       1             M.«« 

OiTplodOD,  *468. 

Ooi]flrafiiMBaa,S4. 

OlpCeyraBMrni,  4T4- 

OalIaetli«A«lta,l>l. 

Oolla^iL«S68. 

gal08rJfih<IK8BL 

ChTBtalliae  atylaC, «. 

OiilambalI«,aLnM. 
Oohunbian  region,  ill. 

^f  Wfli'iiiiifjig,  488- 

ClmodaiUa,  437. 

Colnmbinena,  897. 

CiiculbBa.«42& 

Golumella,  306. 

CucuUeUa,  •49T. 

Cb/Miuia,  803. 

CnlteUoB.  •497. 

Co/iu.218.                            ^ 

«i.Cuma««223. 

Cominella,  319. 

Cumingia,  •483. 

Concentric  operc.,  307. 

Cuneus,  474.  486. 

Couchifera,  5,  393. 

Curtonotus.  •431. 

Concliifera,  range  in  time, 

Curve  of  shells,  804. 

128. 

Cuspidnria^  491. 
Cutlionla.  '337. 

Concholopas,  •223. 

Ctrngrria,  423. 

Cuttle  fish,  8. 

Coiiidn,  •228. 

Cuvieria,  •349. 

Conocardium,  ^454. 

Cyamium.  •4,58. 

Conoceras,  190. 

(SfnVwdonta,  496. 

ConoheHx,  216. 

C^'clatlidae,  •461. 

Conorbis.  228. 

Cjfcladinn,  459. 
dj'clas,  15,  29,  8W,  •461 

Conoteuthis,  ^176. 

Conotubularin^  193. 

Cyclidia^  182. 

Conovulus,  »804. 

Qp-olina,  •475. 

Conradia,  •253. 

Cyclocertta,  190. 

Conularia,  2.  346,  'SSO. 

Cyclonassa,  221. 

Conus,  13.  34,  33,  83,  86, 

C}*cIophonu,  •308. 

55.^328. 

Cyciasttmut,  266. 

Coralline  zone,  168. 

Cytloatoraa,  •306. 

CoralIiopha<^  •468. 

C>-do6tomid».  •nos. 

Cort»icala,  •462. 

Cycloetrema,  •266. 

Corbia,  •457. 

OfdofAyris,  375. 

Cortnila,  457,  490,  491. 

Cj-clotopsis,  308. 

Corbulomya,  490. 

Cyclotna,  •308. 

Corephium,  2S4. 

CyUchna.«317. 

Corel,  302. 

Cylindra,  •231.                  1 

Corimya^  495. 

CylindreUa,  36.  •SPS.         1 

Corioeella,  237. 

Cylindrites,  'SIS,              1 

Comieulirui,  249. 

C>'llene,  •221.                  1 

Coronati,  *199. 

Cymba,  28.  •231.              1 

Corsican  snails,  93. 

C^mba,  278.                      1 

Coryphella,  •335. 
Coulfionyia,  •253. 

Cymbiola,  230.                  1 

Cymbulia,  •asi.              1 

Cranchia,  •leo. 

Cyraodocea,  *.^154.            1 

Crania,  42,  •»86. 

Cynodonta,  216.              1 

Cmniadee.  •3S6. 

Cypnea.  12, 24, 38,  ff  W  1 

\    Ct«JB^OVC(TCl«s  "SOO. 

55.  •232.                      1 

\  Craa»».\«\\^,W>,*4R«K 

S,  Cvj\w«o««j»,  224.            1 

\    Orcwnnn^WA. 

\  ^i;T«r•^^at..*«E.':l,              1 

\   CTeTk«XvC^,*i\^ 

\  ^if^CMAMk^^*J5yi              \ 
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PLATE    a. 

Page 

1.  Aigonauia  hians,  Solander.    ).    China 162 

8.  BebieuthiB  nibooetatay  Muust    f .    tipper  Lias,  Wurtemberg  168 

JBdemnitieUg, 

6.  B^lenmites  PuoaaaiiB,  Orb.    ^    Oxford  day,  Ghippenhain  173 

6.  Belemnitella  muoroxiata,  Sbj.    }.    Upper  Chalk,  Norwich  . .  175 

9.  Conotenthis  Dnpiniana,  Orb.    Neooomian,  France;  Gault, 

Folkeetone 176 

Stpiada, 

2.  Sepia  Orbignyana,  F6r.    }.    Mediterranean  177 

3.  [Beh9epia)  sepio'idea,  Bl.    J.    Eocene,  Suasex   177 

4.  Spimliroatra  Bellardii,  Orb.    ^    Miocene,  Turin 177 

7.  Beloptera  belemnitoidea,  BL    }.    Eocene,  Snasex 177 

Nautilida. 

10.  NaatUuB  radiatua,  Sby.    }.    Keocomian,  Kent  185 

11.  bidorsatns,  Schl.     {upper   mandible  ^BhjnhcoUt&B 

himndo,  F.  Biguet).    }.    Mnachelkalk,  Bavaria  188 

12. (Aturia)  aic-zac,  Sby.    Eocene,  Highgate  189 

16.  Clymenia  striata,  Miinst.    Devonian,  S.  Petherwin    190 

Orthoceratida. 

14.  Orthooeraa  Lndenae,  Sby.  (section),   }.   Ludlow  Rock,  Britain  190 

15.  Plin^rffiooerBaTantrico8um,Sttiin.    ^    L.  Ludlo^-tock^Salo^  iQ< 
13.  Oyrooena  eiMieDBe,  Axch,  {Heiitm),    \,    'D^^ot^bsh,^^^'^   ..V^ 


,  Ckmiatitas  Henslowi,  Sby,     }.     C^b.  limeetone.  Isle  of  Slaa  tl 
1.  Ccntitm  nodosTu,  Bnig.    i-    Mmchelkalk,  WurtfiiDbeT^   . 

I,  Ainmonites  plnnulBtui,  ^y.     }.     ClmUi-inaTl,  SuBtez 

I. —  rothomagfusia,  Brongn.    J.     Chalk-marl,  Baaae 

i. Bpinosos,  Sby.     J.     Oifoid  Clay,  Chippenham. 

1. bitrons,  Brug.     J.    Lia«,  Whithy 

', biaulcatui,  Brug.    J.    Lioa,  LymcKcgii 

i.  Criocrana  criatatiim,  Orb,     j,     Qanlt,  S.  France 

I.  Scnphito  equnlia,  Sby,     |.     Chalk-marl,  Suhsbi     200 

).  Ancylocema  gpinigcriiin.  Shy.     f .     Gnult,  Folkestone 20i' 

.  HelicocerttH  rotundam,  Bby.     Ganit,  PolkeaWna 2« 

'..  Tojoceraa  aniralars,  Orb.    J,    Neocomiflji,  S.  Franos   300 

1.  BaciUitea  ancepa,  Lam,    J.     ChttUt,  France 301 

I.  Ptychoceras  Emeridanuni,  Orb.    j.    Ncocomian,  S.  Franos  IDl   j 

i.  iramiloa  atlemiatus,  Sty.     J.     Gault,  Folkeatona Ml    ' 

i.  Turrilitea  coatUoa,  Lam.     J,     Chalk -miir],  Suaaei 104 
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PLATE  rV. 


Strombida. 

«    Biromlmfl  pngiliB,  L.    ).    W.  Indies    /. . .  210 

U.   • BartonenBis,  Sby.    Eocene,  Hants   211 

1^   3Pterooeraa  latnbis,  L.    }.    China 211 

|»      Hostellana  cmta,  Sby.    \,    Enrachee    212 

ib   Berapbs  terebellum,  L.    }.    China 212 

ft»  Oiiathiolaria  straminea,  Ghn.    i.    New  Zealand 246 

9«  'ASKnrhais  pes-pelecani,  L.    }.    Britain   245 

Muricida, 

Mm  SCorez  hanstellumy'L.    i.    China 213 

^  -  tennispina,  Lam.    i,    Moluccas   218 

10.  ' palma-ro889,  Lam.    ^.    Ceylon 218 

10.*- erinacens,  L.  {operculum),    Britain 213 

11.  Typhis  pnngens,  Soland.    Eocene,  Barton 214 

iS.  Biinella  granifera.  Lam.    }.    K.  Australia 214 

\  IS.  Triton  tritonis,  L.    ^.    New  Ghiinea — Pacific    &14 

Fisania  striata,  Gm.  sp.    Mediterranean 214 

(Bnxina)  turbinella.    Kiener.    W.  India    214 

15.  Trophon  Magellanicus,  Ghn.    }.    Tierra-del-fnego    218 


P  THE  MOU.CSC*. 


4 


1.  FMdakm  tuItpH,  L.     \.     W.  Indius    Hi 

2.  TorbiDella  pjTiim,  L.     J.     Ceylon SIS 

3, ((^ruiianta)  oormg^ra,  Lun.     }.     HoloOCBi SIS 

■1, {Latinu)  ^hviit,  (ha.  wp.    }•    AtutnHa SU 

6.  CanceUaria  retJcuOata,  DUlw.  ap.    W.  India   Il« 

fi.  PjtoIh  ficuB,  Lam.    f     China   Ill    , 

7.  -' {Myrulica)  meloDgena,  L.    f    W.  Indiea IIT 

a.  Fnaua  colus,  L.    J.    Coylon   218 

^e.  [ChTysadomui)   antiqiiuB,  Mull.   (yar.   contiarius,   8by.) 

9.* (aptraaum),  [Sad  Crag,  Walton.  Ems  III 


cmmn  oDdatum,  L.     )•     Britain tit's 

-41.  Elrama  spiiAta,  L.  tp.    |.    Ce;lon   Bl 

12.  FteadoliTa  plumbea,  Chemn.  ip.    ).    Cap« ttt 

13.  TerebtSi  maculata,  L.  ap.    ^.    Holnocoa 391     , 

—  {BuOitt}  aemiplitata,  Qnj.    S.  Afiica ^''M 

la  aicularia,  L.  sp.    }.    Moluccas tll^ 

'    {O^tlmaua)  neritsa,  L.  ap.    Meditenanean ... HI  w 

■    {Oi/lkru)  Oweni,  Gray.    E.  Africa  M  J 

1.  Phot  lenticoeiiB,  L.  ip.    j.    N.  Anstralia    SU   ^ 

I.  Uagiliu  antiquiu,  MonU.    \.    Bed  Sea   IM  ' 

—  de.  itmng.     f^LeplcaiulHu) tM 

.  F  Ringicula  ringma,  Iaid.    i.     Eooens,  Paria    M 
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PLATE  YL 

Bueoinida, 

Pag» 

Pnrpnra  pernoa,  L.  sp.    ^.    India 222 

lapilliu,  L.  sp.  (opetoalmn).    Britain 222 

(QmehoUpoB)  lepaa,  Lam.    }.    Peru   222 

MoDooexoB  imlnioatiim,  Lam.    f .    Cape  Horn    223 

Pedicularia  mcnla,  Sw.    Sicily    223 

Flanazifl  snloata,  Brag.  ap.    Lidia 223 

,  (operculum) 224 

TrochotropiB  borealia,  Bred.    N.  Britain 216 

Bkanula  araohnoides,  Lam.    China  223 

Ck>lumbella  mercatoria,  QmeL  sp.    W.Indies 226 

fliarpa  yentricoaa,  Lam.    }.    Mauritius    226 

DoHum  galea,  L.  sp.    }.    Mediterranean    225 

OMHJdaria  echinophora,  L.    }.    Medit. 225 

Oaans  flammea,  L.    Cuba    224 

Oniscia  canceUata,  Sby.    China 225 

Oli^a  porphyria,  L.    ^.    Panama 226 

\AgarotUa)  hiatula,  Gm.  sp.    f .    W.  AMca 227 

(Seaphida)  utriculus,  Ghn.  sp.    f .    AMca  227 

(OUvOa)  jaspidea,  Gm.  sp.    W.  Indies   227 

AnciTlaria  subulata,  Lam.    f .    Eocene,  Isle  of  Wight  ....  .  227 
glahrata,  L.  sp.    ^.    West  Indies   227 


I 


r   THE   110U.VBCA. 
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f.  1.  Conoa  mannoTem,  Ghn.    ).    China  

2.  (Cbfloriu)  donnitor,  SolandGT.    Eocene,  Bwton 

S.  FleoToloms  Babylonica,  L.  sp.    ).    Chiiu  , . 

4.  ClaTstula  mitra,  Omj.    W.  AbiM 

5.  Mabgelia  taeniata,  Deah.    f.    UeditomrMa 

5.  Bela  tmricnla,  Uont.  rp.    BriUin 

7.  Defrancia  linearis,  Bl.  sp.     |,     £Ie4it. 

6.  Lacbeais  miniaui,  Mont  ep.    £.     BrilaJD 


IS. 


Yolnta  miuica,  L.     }.    W.  Indi^ 

YolutilitheB  spinoaus,  L.  Bp.    |.     Eocene,  Barton  . 

Melo  diadema,  Lam.  up.    ).    Nev  Quiuca 

Cjniba  proI>OBcidalJ8,  I^m.  sp.    J.    W.  Africa 

Mitra  epiacopalia,  D'Arg.    i.    Ceylon 

Tulpeoula,  L.    J.    Bingaporo   , 

{Imbriciiria)  conica,  Schum.    Tahiti    

(Ci/lwdra)  crennlato,  Chemn.     China , 

YolTana  bnlloides,  Tjun.    Eocene^  (higoaa 

Uarginella  nubecolata,  Ttm.    ).    W.  Afiic* 

(iln-»i»BlB} lineata,  I^m.    W.  Afrio*..,, 


/so.  CypTEen  UaoritiaiLa,  L.    i.    India^-Pacifio 

21.  l_C^pn>tiila)  capnuii.     Qray.    |.    8.  Aftic*  . 

M. (Lt^xmia)  aigolDoa,  Qxaj.    &  AMc* 

3S,  33* (TWpm)  enioiwa,  Uont.    Britain    

M,  Erato  IfBTifl,  Donovan.    Britain 

86,  Omlom  orom,  li.  ■(.    V   "Squ  QnotuM. 
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PLATE  Vni. 

Jfatieidm, 

P«g« 
1.  Katk»  oumoDA,  L  sp.    f  .    China 235 

% (6V9MMf)  mgaretina,  Lam.    f.    Eocene,  Paria  236 

S.  (Ckmma)  fluctoata,  Sby.    f    Philippinee   236 

4.  Bigaxehif  haliotoidea,  L.  sp.    f .    W.  Indies    236 

5.  {Jfatkma)  papilla,  Ghemn.  sp.    Africa 236 

6).  LnineUaria  penpicua,  Mont.    Mediterranean  237 

7.  Yelntina  I»yigata,  L.  sp.    Britain 237 

8.  Kaiica  canoeUata,  Ghemn.  sp.    Pacific 237 

••  Keritopos  radnla,  L.  sp.    Sandwich  Islanda 261 

wt  JPyramideUida, 

pPlOi  Fyramidella  auris-cati,  Ghem.  sp.    Manritiiia 238 

^1.  {pba%9eu$)  dolabrata,  Omel.  sp.    W.  Indies  ....  238 

12.  Odostomia  pHcata,  Mont.  sp.    ^    Britain   239 

IS.  Ghemnitsia  elegantissima,  Mont.  sp.    ^    Weymouth 239 

li.  Enlima  poHta,  L.    Britain  240 

U.  Stilifer  astericola,  Brod.    Philippines   241 

Cerithiada, 

19»  16*.  Gerithima  nodolosmn,  Brug.    \,    Moluccas  242 

17.  {Bittmm)  reticulatmn,  Da  Gosta.    Britain  ....  243 

IS.  ^ifbris  penrersmn,  L.  sp.    Mediterranean 242 

iO.  Potamides  mixtus,  Defr.    Eocene,  Paris  243 

{Pyrtuau)  palustris,  Brag.    J.    India 243 

SI.  {Ttrtbralia)  telescopinm,  Bmg.    J.    India 243 

22. {Firenetta)  mammUlatus,  Bisso.  sp.    Mediterranean  243 

23. {Lampania)  sonalis,  Lam.    Chusan  244 

24.  {Cerithidia)  decollatus,  L.  sp.    Gape 243 

MelaniadtB, 

25.  25*.  Melania  amarnla,  L.  sp.    }.    Madagascar 246 

26.  {Melanatria)  fluminea,  Gm.  sp.    J.    Madagascar  247 

;27. {MOafutut)  fluviatilis,  Say.    f    U.  States   ....  247 

28.  (Aneuhtut)  prsmorsa,  Say.    U.  States 247 

Sa  (rt»M:)fuscata,Gm.sp.    Africa 247 

JtO,  Malanopsis oostata,  F6r.    Syria  ,.••••,,,,...%....««««««««  2ii8 
(«rwtf)  atm.  L.  ip.    V    Cc^r^n^ '^'^^ 
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PLATE  ES. 

THTTtttUida. 


i 


t.  Turritello  imbricBta,  L.    W.  Iiidi« M 

2.  (JfMoiia)  BulcaM,  vm.  Lam,    Eooeoe,  Faiit Ml 

3,  (Aoto)  c&thedialia,  Broogn.    J.     Miocene,  Borfesm  W' j 

i,  Adia  inpmiitiiu.  Wood.    J.    GueroMy " 

t,  Cfactmi  iiachea,  Uoiit.    ^.     Britain 

6.  (&y,  magnified  a..)   

7.  VerraetuB  liunbricalis,  Om.  qi.  (yoonK}.    'W>  Afiioft  . . 

B.  SiUquana  uiguina,  L.  ap.     \.    New  Quineft    

9.  B<:aliuia  prctioBo,  Lam.     }.     Cbiiia    

LitUirittiia. 

to.  Littorina  littorea,  L.    Britain l!l| 

11. (Tieiaria)  pagodus,  L.    j.    Za.ntibHr    

13. (/bijortu)  Bdcatua,  8.  Wftod.    Mcditetraneaii , , 

13.  ■ litodulat)  techun,  Gm.  sp.     N.  Australia 

1*.  Isiaella)  nana,  Litm.  sp.    j.    Tmnnania    

U.  Solarittm  ifenpeotdTom,  L.  vp.    j.     CMna    

10.  Tjfiina  nUidnla,  Dh  Costa.     Bnt^n    

17.  BiaooB  labioaa,  Uont.    Britain    

la  (Bydhj*«)  ulvK,  I'oDn.    Britain 

Ifl.  Utffivfine)  diaphana.  Alder.    (Operculum)  Britain 9 

20.  {Skerua)  planorbia,  O,  Fabr.    (^  inch).     Bribin  ' 

31.  Nematunt  deltto.  Bena.    3.    India    

35.  LitbogWpbuB  tuBCQB,  Pfr.  ep.    Danube Wl 

33.  Amnicola  isogona.  Say.     U.  Slatee Wj 

S4.  Litiopo  bombyi,  Kiener.     Mediterranean ■" 

S£.  TnuKSitellB  Bubtruncala,  Mont.  ap.    X.    Mediteiranean 

FaludiKidit. 
20.  Paludina  Listen,  Hanley.    j^,     Norwich 

27.  {Bithynia)  tenlaotilnla.  Moot     Norwich 

28.  Valvata  piacinalie,  Miill.    Norwich 

S9.  cristala.  MUIL    Norwich    

50.  AmpuUaria  globoaa,  Sw.     \.    India 

-  81.  (Jforuo)  corau-ariotis,  L.  ap.    Brazil   

83. {Lmiila)  Bolteniana,  Chemn.  ap.    \,     Nile    . 

38.  Ampbibala  auatnOia.    New  Zealand 

51.  Paludomna  acdUatni,  Gn.  ap.     Ceylon 

Iferitida. 

36.  Nerita  uatulata,  L.    Bdnde 

Bfl.  {Vflatn)  pervarauB,  Gm.  sp.     Eocene,  Soiaaana  ... 

»7,38.     PDeoloa  plicatuB,  J.  Sby.     Bath  Oolite,  Ancliff 

88.  Noritlua  zebra,  Brug,    Paoico    

40.  ctopiiiilar^a,  Ijas*.    India 
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PLATE  X. 

Pbosnif  ooRngatofly  Beere.    }.    Euiaohee,  India  26 

JSirbimtUB. 

.  Tinlx)  mazmontiifl,  L.    i.    COmia 26S 

^  yiwiiiiTiftllii  ansfcralis,  Ghn.  sp.    |.    New  Zealand  268 

»  XaqMcator  impenallB,  Ghenin.  sp.    }.    New  Zealand 264 

L  TrodiiiB  niloticns,  L.    i,    China   264 

L  -^—  (iV''00iM)  obeliflcuB,  Gm.  sp.    China  265 

r.  ( JfafyorKte)  heUdnuB,  0.  Fahr.    Britain    265 

I. {JSleitchut)  iris,  Chemn.    New  Zealand   265 

I. {BmkMa)  Tarians,  Qray.    New  Zealand  265 

U  BoteUa  Tertiaria,  L.  sp.    New  Zealand 265 

•  Honodonta  labio,  L.  sp.    W.  Africa 265 

. (Claneulut)  FharaoniB,  L.  sp.    Bed  Sea   265 

Delpihinnla  laciniata,  Lam.    China    • i 266 

(Xto^ta)  GerviUii,  De£r.    Eocene,  Snasex    266 

(CbOoma)  marginata,  Lam.    1}.     Eocene,  Faria  266 

{Qlfelostrema)  cancellata,  Marryatt.    Fhilippinea..  266 

ideorhifl  aub-carinatna,  Mont  ip.    Britain 266 

JSoomphalua  pentangulatna,  Sbj.   }.  Garb,  limestone,  Ireland  267 

tomatella  imbricata,  Lam.    India    267 

(Broderyna)  roaea,  Brod.    ^    8.  Seaa   267 

MaliotitUe. 

tliotia  tubercnlata,  L.    Guemaejr   26^ 

matia  phymotia,  Helblin.    Jaya   268 

ifiirella  oriapata,  Fleming,    f .    Britain 269 

notomaria  Anglica,  Sby.    }.    Liaa,  Glouoeater   270 

tihiaonia  bilineata,  D'Arch.    Devonian,  EiM 270 

hotoma  oonnloidea,  DeaL    Bath  oolite,  Strond 271 

lina  fragilia.  Lam.    }.    W.  Indiot    %  *1E\\ 


A   A 


1.    OP   TIIB    UOLLtMt. 


PLATE  XL 


I 


-1.  Fiuorella  Li«teri,  Orb.    W.  ladiM   

2.  ' mwaocbinDB,  Hiunptir.    FIuIip[aoM 

3.  Pnnctniella  Noachina,  L.  ep.    N.  Britain    ,,., 

4.  Rimnlw  Blunnllii,  De&.    Fhilippinea  

6,  Q.  Emar^Diila  recticuliita,  Sbf.    BiiUin 

7,  8. (Himilama)  rngosft,  QU07. 

9.  FuTnaphDnu  snstralis,  BL    \.    New  Zealand    .... 

Calsptr^ida. 

10.  tUjptnoa  eqaeatrii,  L,  Bp.    Philippiaea 

11.  Dillwynnii,  Gray.     W.  Indiaa      

la. {OnKibiiliaa)  rudiB,  Brod.     W.  America. . 

'3,  14.  (TVanUto)  ndkiu,  Lto.    W.  Anwriw  .. 

li^lS*. Baneamtflj.    Brhain 

16.  Crepidnla  fonucata,  L.'ap.    W.  Indict 

17.  Fileopaii  Himgaricni,  "h.    ].    Torbaj 

18. militaiii,  L.    W.  lodiei  

19.  {Amatltiiia)  tricarinata,  Qiay.    |.     Indl*  . . 

SO.  HipponTx  comaooiuB,  Defr.    \.    iJoaene,  Faiii    . . 
21.  ., {aheUrbaw) 

'23.  Patalla  longicoata,  I^in.    \    0*p« 

2S. {JKH»Ba)  peUodda,  L.    Britain 

24.  AomtM  tMtadinalu,  Hull.  ip.    Britain 

25.  Siphonaria  ripho.     Eniacihee^  India     

26.  Oadinia  peniTiana,  Qnj.    Fam    

Datialiad*. 

27.  Dentalimn  elephantinnm,  L.     }.    Bed  Soi . 


38,  Chiton  iqnamonii,  L.    §.    W.  Indiea 
30.  {AttKUuftmra)  ipinonu.  Brag. 

11 (1 


XXPLUIAIUUr  OF  TBI  rLiXM. 
PLATE  Xn. 


,  Hslii  ( Jcai™)  hffiniHrionia,  L.    }.     Ceylon    jS 

■  (JWyjyriiJ  polygyrata.  Bom.     J.     Bias! 289 

-  tCarotolla)  kpicida,  L.     Britain   289 

'    iAruulama)  globaXoVL,  lam.    Brazil  2S9 

■ ;  ( TridoptU)  hirsute,  Stv.    XJ.  State*   289 

■    (.f(rcp(atwl  contiisa,  Fcr.    Brazil    288 

-    (5ii;d^)  epiBtrlium,  MiilL    JaiiiBica  289 

l- {Belialla]  cellaria,  MiilL     Britain  . 


IStenapiU)  liETipea,  MiilL     MsL&bai.. 


>.  BoliimiB  ohlongui,  Mtdl.     i.     Goi 

1.12. dpcoIlatuB,  L.     S.  Europe 29t 

'  -  (Fartula)  feba,  Martin.     Tahiti ."...,   291 

-  (Z<«)  labriptu,MdU.    Britain    292 

-  {Jwfo)  tridpjiB,  Piilteney.    Britain    292 

-  Pnpa  nra,  L.  sp.     QoocUIonpe    293 

>  ( rcTiiip)  VcnetEti,  Chup.     >.    PliMBie,  Fmhi    291 

.  Hegaspiia  <?ktiaT.  Spix  sp.     j    Bianl 294 

•  Claiuilia  plicatula,  Drop.    Kent 294 

■  (^lindrelta  cyUudrus,  Chem-ep.    }.    Janudc*  291 

■  Bslffia  pervfraar  L.  ep.     Britain   293 

.  Achstioa  variegBla,  Fab,  Col.    \.    W.  AMca 293 

~       ■  ■  ■     L.     Britain    290 

yx)  nnguig,  Urb.     Pangiujr 291 

Britain 299 

I.  Teetacella  haliotoidea,  Yti.    f-    Britain     298 

I.  Paimacella  (OnXtOi)  cnlyculaU,  Sby.    CuariM 397 

1.  Titrina  DrapuiialdL    Cuv.     Rritain    290 

). (AuKUkardta)  bieripea,  Drap.    f.    Aoitria  190 


1  TJnwuM  itagluilu,  L.  sp.     Britain 300 

L  {Amphip^ai)g\<iimof&.lAaiL     Britain SOI 

I  Tbyn  fontinalis.  Uont  ap.     Britain SOI 

!■  Ancylus  fliiriatiliB,  Lister  sp.     Britain S03 

I.  flanorbis  i^omeua,  L.  ap.    llHtaia SOk 


I.  '  ■  lAltxia)  dentieulata,  Mont  ^i.    Britain 30ff 

>.  Oaryduiun  minimum,  Drap.  ip.    |.    Bribdn 8M 

Cyclotlomida. 

K  CTcloatoma  eleR 

-.  Cydophorufl  in^ 
!.  Pnpina  bi-caruli^ul.Ltii.  Sby.     N.  j 
t.  Helicins  Brownii,  Uraj.     f.    Ji 
^  Adcnla  totem,  Wtlkar.  to.     4. 


,„  ■**«««««  bifida  ^_^  "jf 


tl  ^ 


SI  A 


? '  ^*l^^ 


XXFLAITAXIOK  OF  THB  PULTX8.  535 

PLATE  XrV. 
Opittho-^anehiata,  pa^ 

lateHa  tomatilis,  L.    Brit.    313 

ndriteflacutuB,  Sby.    Bath  Oolite,  Brit 313 

»onelIa  Renauxiana,  D'Orb.    \,    L.  Chalk,  France 314 

ilia  avellana,  Brongn.    U.  Ghreenaand,  Brit.      314 

satina  voluta,  Qnoy  sp.    -1.    L  Ooam,  Austnlia 316 

a  ampulla,  L.    }.    India 316 

-  (^^y«)  naucnm,  L     j^.    Philippines 316 

;eria  viridii,  Ran^^.    Pitcaim  IcL 316 

ra  bullata,  MiilL    Brit 316 

ichna  cylindracea,  Mont    Brit    317 

iistnim  a^ostre,  L.  ip.    }.    Manritiiie   318 

jhander  lignarioB,  L.  sp.    -J.    Brit 31B 

line  aperta,  L.  sp.    Brit    318 

jrsia  aepilans  (hybrida,  Sby.).    Brit   .^ 320 

ibella  scapula,  Martyn,  sp.    ^,    MauritinB    321 

iger  Philippii,  Krohn.    Sicily 322 

irobranchuB  membranaceoB,  Mont     {.    Brit   322 

breUa  nmbellata,  Dillw.    J.    Mauritius 323 

Nueleohranehiata. 

inaria  cymbium,  L.    }.    Medit    34S 

iiapoda  placenta,  £.  and  S.    ^    Atlantic 348 

inta  Peronii,  Les.  22,  opero.  23,  fry.    S.  Atlantic 344 

'g^yrus  Keraudrenii,  Bang.  25,  operc.    S.  Atlantic    344 

ierophina  minuta,  Sby.     Gkiult,  JBrit    346 

lerophon  bi-carinatus,  L6t.   \.    Garb.  limestone,  Tornnay  344 

expansus,  Sby.    J.    U.  Silurian,  Brit 346 

cellia  Pnzosi,  L^v.    }.    CSirb.  Limestone,  Belgium 344 

tolites  ornatus,  Conrad  (cast)  }.     L  Silurian,  U.  States  346 
uliomphalus  Bocklandi,  PortL    }.    Silurian,  Tyrone  . . .  846 

Heropoda, 

ilea  tridentata,  Gmel.    Atlantic — ^Medit 348 

odora  pyramidata,  L.     Atlantic , 349 

seis  adculata.  Bang.    Atlantic '. 349 

rieria  columneUa,  Rang.    S.  Atlantic 349 

i;inella  depressa,  Basterot    ^,    Miocene,  Bordeaux 349 

ybia  Gaudichaudi,  Souleyet     S.  Pacific  (Huxley)    350 

che  ^lobulosa,  Rang.    Newfoundland 351 

abulia  proboscidea,  Peron.    Medit 351 

demannia  Neapolitana,  Chiaje.    Medit 351 

lacina  antarctica  (J.  Hooker).     S.  Polar  Seas,  63^ — 46**  . .  351 

ialis  bulimoides,  D'Orb.  sp.    Atlantic 351 

letropis  Huxleyi,  Forbes.     A.     S.  £.  Australia 352 

tgillivraia  pelaciga,  Forbes.     ^.    C.  Byron,  £.  Austrab'a. .  352 

»  borealis,  Brug.    Arctic  Sea*    358 

Qgio-branchffia  australis,  D'Orb.    ^    S.  Atlantic,  Falk- 

uid  Ids 354 

umodermon  Tiolaoeum,  D'Orb.    ^    S.  Atlantic 353 

ihocyclus'Dumerilii,  Esch.    -^ui.    South  Sea 864 

tgia alba,  Q.  and Q,    Amboina. «,....«««««  VA. 

QodooM diaphaiia,  D'Orb.    Atlantic «,,.••..*««««  ^^ 


&34  lUSDAl   OF  TEK  IIOLLDSCA,  ^^H 

PLATE  XV.                          ^^1 
AU,  except  Itiose  mu-ited  *,  are  rItriiX  riewi.  ^^^1 
TiTibratalida. 
1.  TerebnfnlB  muiUata,  Sby.     \.     Bath  Oolite,  Ecgluid 

5,  diphya,  F.  Col.     j.    Alpenkalk.  Tyrol   

8.  Tcrebratulina  capat-serpentii,  L.    Norway — Hedit 

4.  'Waldheimia  aostraliB,  Quoy.    ].    Fort  Jacksoa 

6.  impreaia,  Bnch.    Oxford  clay,  IJifilaiid 

6.  LyraMeadi,  Cumb.  1816.     }.     U.  Oreens&nd,  England    .... 

-  T.  Terebratelta  MagelLmica,  (^lemD.    j.    Gape  Ham    

B.  Trigonosemiu  Palisaii,  Woodw.     Chalk,  Bol^um 

9.  Megerlja  truncata.  Lam.     |.    U«Iit 

10.  Argiope  decoUata,  Ohemn.    8.     Medit.    

1 1 .  Thecidinm  radiaiu,  Brongn.    Ohalk,  Be^ion 

13.  *- — — — ■  hierojlyphioum,  Dafr.  (mtorior).     Chalk,  Balgiita 
13,  Stnngocepluiltu  BurCmi,  Defr.  var,     J.     Dovocma,  Euiope.. 

Spiri/ifidm. 
U.  Bpirifera  Walcotti,  Sby.     i.     Lias.  Bath 

15.  Cyrtia  oiporrBcta,  "WaU,      U.  Saurian,  Europe 

16.  Athyru  lamellosa,  Ut.    ^.     Carb.  lime*.  N.  Amv. — Boiap* 
IT.  DndtM  giyphns,  SchL    |.    Deronian,  Belgium 

M/iyneiantllida. 

lS.*EhyiicliODelIa  acuta,  Bby.     j.    Lias,  Emope 

19. furcillata.  Booh.     Lias,  Emopa 

20. apinoBa,  SchL    |.    Inf.  Oolite,  Europe    

21.  Atrypa  leticnlaria,  L.  Bp.     }.    Sil-Deron,  N.  A  ~ 

32.  Fantamertu  Knightii,  Sby.    ^.     U.  SilDrian  . 
OriA^a. 

23.  Orthis  ruBtioa,  J.  Sby.    ).    U.  Bilnrian,  Europe ,..,.. 

24.*fitrophomenaThomboi<laIiB,WthL    }.    U.  Slluma,  N.  Ante. 

— Europe     

'25.  LeptEena  liasiina,  Bonoh.    1.    Lias,  Eoiope , , 

26.  Calceola  "'"l»t'"«i  Lam.     J.    Devonian,  Europe    , 

27.  Productna  honidns,  J.  Sby.     i-    Uagn.  limestone,  Emopa,. 

28.  • proboBcideuB,  Vem.    J.     Caib.  limeatona,  Bdginm 

29.  Chonetea  itriatella,  D«lm.    U.  Silurian,  Europe 

Oraniada. 

30.  Crania  IgnabcrgenaiB,  Retz.    Chalk,  Swedtoi  

SUeinida. 

31.  Diacina UaiellOBa, fitoi.    V    T™a.   ,... 

32.  LingulimifcUnN'Um.    V    Yba£:«yi«»   


>i>v',./ 


("""J 


'^%f^  1 


^-■'^7 


^ 


UTLAITATION  OF  THE  PL1TE8.  535 


PLATE  XVI. 

(ktrtida. 

Page 

1.  Ostrea  diluyiana,  Gmelin.    f    Chalk-marl,  Biit.  407 

2. {Exogyra)  conica,  Sby.    |f .     IT.  Greenaaiid,  Wilts    . .  408 

9.  Anemia  AchsBOB,  Gray,    f .    Knrachee,  Scinde 408 

4*  Placunomia  macroschisma,  Desh.    \,    Oalifonia  • 409 

5.  Flacmia  Bella,  Gm.  sp.    \,    China 409 

6.  -^ placenta,  L.  (young).    K.  Australia   410 

7.  Oarolia  plaounoides,  Cantr.  (hinge).    Tertiary,  Egypt 410 

S.  Pecten plica,  L.    f.    China 412 

9.  '            {Semp-pectm)  ForbesianiiB,  Ad.   f .    Sooloo  Sea,  14  fioos.  412 

10. (ffinniUt)  pusio.  Pen.    f .    Brit 412 

11.  lima  squamosa.  Lam.    }.    China 412 

12.  (Flagiosioma)  cardiiformis,  Sby.    Bath  Oolite,  Brit.  ....  412 

18. {LimattUa)  sub-auriculata,  Mont.    Brit. , 418 

14.  (Idtnaa)  strigilata,  Brocchi,  sp.    Pliocene,  Italy  418 

16.  Spondylus  prinoeps,  QmeL    J.    Sooloo  Sea 413 

16.  {Pedum)  spondyloi'des,  GhooieL    ^.    Hod  Sea 414 

17*  Plicatula  cristata.  Lam.    f .    W.  Indies  414 

Aviculida, 

18.  Ayicula  hirundo,  L.    }.    Medit    416 

19.  (Mekiu^rMa)  margaritifera,  L.  sp.    }.    Ceylon 416 

20.  — ' —   (Jfattew)  Tulgaris,  Lam.    J.    China  416 

21.  {VuiseOa)  lingulata.  Lam.    f    Red  Sea 416 

22.  Posidonomya  Beoheri,  Bronn.    Carb.  Hesse,  Brit 417 

23.  Pinna  squamosa,  Lam.    .X.    Medit 419 

24.  Crenatula  viridis,  Lam.    }.    Chinese  Seas  418 


tt,a*  adductor  impressions. 
j»,  pedal  muscles. 
ff,  suspensors  of  the  gills. 
b,  byssal  foramen  or  notch. 


HAKGix  »r  TBS  iioUiiraci. 


PLATE  SVn. 
•  The  figure*  marked  u«  left  t«lTMj(iiitraian). 


1.  OerviUia  ancep*,  Desh.    ^    NoooomuLa,  BriL   

5.  Pema  ephippium,  L.    }.    W.  Imlias ..Ill 

1,  InoceramoB  aulcatui.  Park.    j.    Otolt,  Brit. 

4.  Mftilas  naaragdinag,  Chemn.    J.    Indlft 

6.  Modiolft  tulips,  Idm.    f     Brit, <:i 

6, pelAgica,  Forbes,    f     S.  AtUntio tit 

7.  lithoplisga,  L.    J,     Hedii   

8.  Creneila  diaeora,  L,    Brit « 

0.  DreuMHB  polrmorpha,  Pollu.     |.    Bht 

jlrfoAt. 

10.  Area  gtanora,  !>.    j.    Auitralia 

1 1 .  ■ pexata.  Say.    }.    S.  Carolin*    

12.  (ByHO-anw)  Nom,  L.    f.     Medil 

13. .    lobra,  Sw.     i-     AuatnJia 

H.  Cucullma  concanismta.  Martini.     J.     India 

16.  Macrodon  Hiraoneosis,  D'Arch.  >p,    i.     Bath  Oolit^  Brit.. 

16.  •Pectunculos  pectinifonniB,  Lam.    |.    Tadia 

IT.'Limopgis  ttnriti,  Broo.  sp.    Crag,  Suffolk 4)1 

1 9.  Nucula  Cobboldi»,  Sby.    J.     Crag,  Ijorwkh , 

19.*NuiMilinniiiiIiajiB,  Dceh.    ^    Eocene,  Paria    

aO.'Ledaeundata,  Donov.    Brit 

21." (  roWw)  myalia,  Couthouy   -f.     Crag,  Norwieh IS 

S'i.'SoIenplla  Nocriiii,  Q.  Sby.   J.    Valptmiso 

23.  oroata,  G.  Sby.  sp.    J-    MiocooB,  Patagonw 

H-igoniada. 

24.»Triffoniaooalats,Park.    J.     Oolite,  Brit 

as.  Myophoria  decuseata,  Miinst.  sp.    Trias,  Tyrol Ul 

2B.  Verticordin  carduToriQia,  Wood.     *.    Ciag,  Suffolk   471 


SXPULKAZION   OF  THB   PLAISS.  537 


PLATE  XVnL 

*  The  figmes  marked  are  left  valyea. 

UhioHida. 

Page 
1.  Dnio  litfcoraliB,  Drap.    }.    Attrergne 433 

8. {Mbnoeofufylaa)  Paragaayaniui,  D'Orb.    }.    8.  America  434 

8.  CSastalia  ambigua,  Lam.    }.    B.  Amazon. :  434 

4.  Hyiia  syrmatophora,  Ghronoy.    ).    S.  Americaf    434 

5.«Iridiiia  exotica,  Lam.    ^.    Afirica,  B.  Nile 435 

6.  MycetopuB  Bolenifonnia,  D*Orb.    ^    8.  America,  B.  Parana  435 

7«  Liberia  semilnnata,  Lam.    ^.    Senegal  435 

Chamida, 

8.  Chama  macropbylla,  Chemn.    }.    Antillee 437 

9.  ' leftvahe 437 

10.  Diceras  arietmnm,  Lam.    i.    Coral  OoHte,  Prance 439 

11.  left  valve 439 

12.  {Bequienia)  Lonadalii,  J.  8by.    ^.    Keocomian,  Spain 

—Brit    ,.. -. 489 

Hippuritida. 

28.  Gapiotina  striata,  D'Orb.    IT.  Greensand,  Prance 451 

14.  left  valve    451 

liridamida, 

16.  Tridacna  squamosa,  Chem.    ^    Bombay 452 

->^16.  Hippopus  macnlatus,  Lam.    }.    N.  Australia 452 

Cardiada  (part). 

17.  Lithocardimn  avicnlare.  Lam.    |.    Eocene,  Paris 454 

C^prinida  (part). 

18.  Cardilia  semi-snlcata.  Lam.    Amboina 469 

19  ^Megalodon  oucuUatiis,  J.  Sby.    }.    Devonian,  Eifel 469 

1  Ibe  animal  of  B^ria  haa  two  itpbonal  octtcsa. 


ViUVtL  OF  TBS  HOIXCftCA. 

PLATE  XIX; 

Ilia  fignrea  nmrked  Me  It/t  Talren. 

Oardiada. 


i 


1.  C«nliiim  costatum,  L.     }.    Ct 

2. lyratum,  G.  Hby.    ). 

3. hemicanliiun,  L.    j.    China 

4.* (^</arNa)  edontulum,  Falla*.     |.     Caqiin   iM 

G.  CvDixardinm  HibenticDlD,  Sbjr.    t.     Curb,  limeatme,  £ildH«  Ut 

£(UwhAs. 

(l.*Lnciiii(  Penniylvuik*,  L.   }.    W,  Indiei 4iS 

7. (Oypfodow)  fleiaosa,  Mont.    Brit. IM 

S.  Corbie  elegang,  Deah.    J.    China W 

9.  DiplodoDts  lupicus,  Broc.  Bp.    Miouino,  Turin    !■ 

0.  Dngulimi  oblonga,  Dand.     j.    W.  Africa    M 

1.  EolUa  I^porouaii,  Deeh.     Califbnua IN 

3.- .(ftr«(.)njbi«.M.jiU.     f    ML ia 

»  HuaUcat«nbllii>U,Uoi)k    f    BiiL   U» 

«.t»|ikn«|ni>iisaMK(iRt.    |.~  Brik  m 

jL-tfiloomma  Turtc)iu,8fe7.    BtU. tfl 

EnOfuiuun  aaepin^lcuu.,  rlul      f     FalklaiLd  Ids.    W 

7.  Cjc1a<comca,L.    B.  Tbamea Ml 

g.  {Piiidium)  amnica,  MiiH.    {.    R.  Ttuunea  M 

9.  CTrenoiiiefi  Dnpoutii,  Jotm.     j 

:0,  CjKtia.  cn>^ci'l^  Qa07.     {■    Cejlon 

:l.  ^Corikuia)  comobiina,  CaiUand. 

Oyprinlda. 

2.  Cyprina  lalandica,  L.     {.     K.  Brit.   44 

8.  Oniinia  Liatori,  Bby.  ap.    4.    liu,  Cheltmhan  411 

*.  Opia  Innulata,  MjUgt  ap.     Inf.  Oolite,  Bridport tit 

5.  Ujoconobik  cnMB,  Sb^.    \.    lui.  Odliiba,  Thmdrf 471 


4 


540  ItAITDlX  or  TOE  HOLLCK*. 

PLATE  XXL 

(All  tlie  intoiiciis  are  right  t&Itss.) 

Xaetrida. 

TV 

1.  MBotia  itnltorum,  h.    f,    Brit. »7I 

2,  GnatbodoD  cimeatut,  Omj.    J.    New  Orleani  Ct 

8.  Liitraria  obloDga,  GmeL     }.    Brit IT) 

4.  CrassatellB  ponderosB,  Qneli  ep.     J.    AnstiiJiA U* 

TflliHida. 

B.  Tellina  liogna-feUa,  L.    i-    AntiUra Itt 

e.  Cttmnria,  L.    AntiUea *» 

1. plnrissima,  Anton.    J.    Indift.     {T.  niMa,S\)y.) UD 

8.  Qastrana  &agilta,  L.    j.     Oalwaj iti 

9.  Faammo'bia  FeiroeoUH,  Cbemn.    Brit. til 

10. BqnamDia,  Lam.    Bonuo M 

11.  Bemsle  Tetkul&ta,  Chemn.    AnlQlM  4H 

12.  (CWmui^ia)  lunollosa,  O.  Sbj.    Peru    4tt 

13.  {Syndormya)  alba,  Wood.    Brit M 

14.  Scrobicolaris  piperita,  Gm.  sp.    J.    Brit 4M 

IG.  Mesodesma  glabratum,  Lmn.    Cejloa 4U 

16.  _^ (JJonaciao)  Chilemds,  D'Orb.    f    Peru   «1 

17.  ■ — — -  {Anirpa)  Bmithii,  Gray.    Tasmania  ill 

18.  Errilia  nittma,  Mont.    Antillea  W 

19.  Donai  douticiilBtas,  L.    Antillea    41t 

SO.  (ipA^u)  BmailiensiB,  Lorn.    j.     *n«11««    , 4N 

21,  Oaktea  ncliua.  Bom  sp.    j.    B.  NUe 4M 

32.  Tancndla  utenu,  LTOatt.    f     Oolite,  Brit 4|T 
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PLATE  XXIL 

*  The  figures  marked  are  left  valves  (interiors). 

IWinida. 

Pag« 
i.   Sangoinolaria  livida,  Lam.    }•    N.  Australia ••.«....  483 

2.  diphos,  ChemiL    J.    India 483 

3.  •* orbiculata,  Wood.    }.    Fenang   483 

Solenida. 
4*  Solen siliqua,  L.    J.    Brit...^ 486 

5.  CalteUns  lactens,  SpengL    }.    Tranquebar,... , 487 

6.  (Oarati-iolm)  legumen,  L.    }.    Brii 488 

7.  (Ma^48ra)  politns,  Wood.    |.    India 488 

8.  Solecnztus  strigilatns,  L.    }.    W.  Afiica 488 

9.  Garibaras,  Lam.    }.    IJ.  States 488 

10.  {Nbvaeulina)  Cfangeticns,  Bens.    Calcatta 489 

Jfyacida, 

11.  Thetis hyalina,  Sby.  sp.    }.    China  .., 491 

12.  Panopsea  Americana,  Ck>nrad.    ^.    Miocene,  Maryland    ....  492 

13.*Sazicavamgosa,L.    }.    Brii — Eamtschatka 501 

14.  GlycimerissiliquayChemn.    }.    Arctic  America^ ...........  493 

Anatmida, 
15.*Fholadomya  Candida,  Sby.    }.    W.  Indies 496 

16.  Goniomya  literata,  Shy.    f    Oolito,  Brit.  497 

17.  Rolemya  togata,  Poli  sp.    f    Medit 420 

2  B 
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PLATE  XXIII, 

*  The  inierion  mttked  «rt  ^ft  Tilvci. 

ifyMMv. 

l.«lfya  tnmcata,  L.    |.    Brit   ih$ 

2.  Cknbula  rakaiA,  Lun.    W.Africa 4M 

4. jifykmiB)  Bfnghami,  Tart    Brit IH 

5.  Nenra  coipidata,  Oli^L    Brit 41 

t.  Anatiiiftllii  candidal  Ghemn.    f.    Ceylon 471 


7.  Anatina  subroatzata,  Lam.    ^. 

8.  Oochlodesma  pnatenuo,  Hont    Brit tfi 

9.  Thrada  pubescens,  Palt    ^.    Brit  416 

10.*L7Oziflia  Norvegica,  Chemn.  sp.    }.    Brit 491 

11.  Pandora  rostrata,  Lam.    |-.     ^"'^rjiBej 491 

12.  Myodora  brevis,  Stutch.    ^*ew  tSoulti  Wales  499 

13.  Myochama  anomioidcs,  Stutch.    New  South  Wales  499 

14.  Chamostrca  albida,  Lam.  sp.    ^.    New  South  Wales     fiOO 

Oattrochttnida. 

15.  Gastrochicna  modiolina,  Lam.    Galway   Ml 

15a. sp.  siphonal  orifices,  in  U.  Greensand,  Ualdon, 

Devonshire Ml 

16. mimiia,  Spcngl.    |..    Lidia Ml 

17.  Clavagella  bacillaris,  Desh.    \.    Pliocene,  Sicily    502 

18.  AsporgiUum  vaginiferum.  Lam.    }.    Bed  Sea 543 

Tholadida* 

19.  Pholas  Bnkcri,  Dcsh.     }.    India M4 

20.  {Pholadidea)  papyracea,  Solr.    §.     Brit    MJ 

21.  {Jfariesia)  striata,  L.    W.  Indies  505 

22.  (rarapholas)  bisulcata,  Conrad    509 

23.  Xylophaga  dorsalis,  Turt    Brit 509 

24.  25.  Teredina  }>cr80nata,  Lam.    London  Clay,  Bognor    507 

25a. siphonal  orifice , 

26.  »Teredo  Norvegica,  Spcngl.    Brit 

27. siphonal  end  of  the  tube,  broken  to  shotr 

septa    , 

28.  pttlnwxMa/iNviV.A^^'^^^^^V   ^^"^   507 
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CLASS  I.— CEPHALOPODA- 

OkDEB  I. — DlB£AlfaHIA.TA. 

Fahilt  m.— Teuteid«. 
PBTU^TEtTTHis,  Ifeek  and  Harden. 

Type,  P.  subovatos.    Cretaceous.    Nebraska. 

Pen  comeoua,  thin,  subovata,  aligttly  concave  beloW; 
Donvax  above.  From,  behind  the  mid- 
e31o  it  narrows  towards  the  front,  the 
outline  of  the  lateral  margins  being 
Donvex,  while  the  poBterior  end  la  more 
or  less  obtusely  angolai'.  Apparently 
related  to  BeHileuikit  and  Teudoptie. 
CSee  p.  168.) 

Family  IV. — BELEMMixiDa.* 
The  Shell   of  Bdaanita    conaiats 
Rindamentally  of : — 

1.  A  hollow  cone,  the  pAm^mocone, 
^ig.  1,  p,  wiUi  a  thin  shelly  wall, 
termed  the  amotheca,  o,  and  which  is 
^Tided  by  transrerae  septa,  concave    . 
above  and  convex  below,  into  chain-  | 
fcers  or  loculi;  the  septa  are  perforated  I 
beartheventrBlmarginbya«^AuRC&.  "i 

2.  A  guard  or  rottntm,  g,  more  Or  6 
Xeea  extensively  enveloping  the  apical 
t>art  of  the  pbragmocone.  "  The 
^bragmocone  ia  not  a  cbambered 
'body  made  to  fit  into  a  conical  hollow 
^revionsly  fbrmed  in  the  roatnun, 
as  some  have  conjectured,  but  both 

*»»fru?n  and  cone  grew  together ;  the 

Conner  was  formed  on  the  exterior  of 

a  secretive  sor&ce,  and  the  latter  on 

t^e  interior  of  auotiier  secretive  snr- 

fkce."    (Phillips.) 

The  rostmm  is  composed  of  caloa- 
xenna  matter  arranged  in  fibres  per- 
peodioolaily  to  the  planes   of  the  la-tniniw  of  growtb, 

•  Sm  p.  IH. 


r  TSR   UOLLCBCl. 


resBor  Owen  describes  the  fibres, 
Malford,  OA  of  a  triliedial  prismatic  form,  and  nWtli  of  ui  inch 
in  diameter.  Tlieee  fibres  ara  disposed  eonoeotrically  srooiii 
an  axis,  a,  tbo  so-callod  apical  lino,  which  cxteodB  ftom  lis 
Eixtremity  of  the  phragniocoQe  to  that  of  the  rostriua.  Indict- 
tiona  of  a  thin  copsulo  or  formatlvo  mambrane  appear  b  soma 
B^emitita  investing  the  goard;  la  those  of  the  Osford  tiny 
it  it  represented  hy  a  gntaular  iccnistation ;  in  some  liuac 
Bpeoies  it  appears  in  dolicatc  plaits,  like  ridges  or  furnnra:  in 
tome  specimens  of  BeleniBitetla  mucrf/nola  Irom  the  npp^i  chalk 
<if  Antnm,  it  is  in  the  form  of  a  very  thin  nacreous  layer, 

3.  A  prO'Oitracum,  or  anterior  shell,  which  is  a  dorsal  «iUii- 
non  of  the  conolhaa  beyond  the  end  where  the  guard  diuppwn. 
Cho  eurlace  of  the  conotheea  is  marked  by  lines  of  growtk, 
and,  according  to  Toltz,  it  may  be  described  in  font  principd 
i  radiating  from  tho  apex  :   one  dorsal,  Fifr.  2,  a,  inth 


loop  linos  of  growth adTancmg  forward;  two  lateral,  b,  sopanld 
from  the  dorsal  by  a  «mtiniioufl  straight  or  nearly  straight  !>■ 
and  covered  with  very  obliqaely  arched  strim  in  a  hyperbdl 
form,  in  part  nearly  parallel  to  tbe  dorso-latoral  boundary '" 
and  in  part  iQfi«:ii<s^,  vi  aa  to  form  lines  in  retiring  curves  au_ 
the  ventral  portiDnnBoiV^  ^MiiMi.'wi'Coss>A'g»tA'<i:Rws^ai.    \ 


CEPHALOIOBA. 

There  were  at  least  three  kinds  of  pro-ostracma  in  the 
femily  Bdemnitidas. 

A.  In  many  Belemnitea  the  extension  of  the  conotJieca  seems 
to  ran  out  in  one  simple  broad  plate,  Fig.  3,  as  in  j9.  JiastcUtu 
from.  Solenhofen. 

B.  In  Belemnitea  PuzosianuSy  D*Orbigny,  the  pro-ostraonm  is 
Tory  thin,  and  apparently  homy  or  imperfectly  calcified  in  the 
donal  region,  supported  laterally  by  two  long,  narrow,  parallel, 
oalcareous  plates.  Fig.  4,  as  in  B,  Puzosianua  from  the  Oxford 
day.  Professor  Huxley  considers  this  difference  between  the 
pro-ostraca  of  generic  importance. 

0.  The  third  kind  of  pro-ostracum  is  exhibited  by  OrtJiocera 
eUmgata^  De  la  Beche,  the  type  of  the  genus  XipJioteuthia, 
Huxley ;  it  is  calcareous,  and  is  composed  of  concentric  lamellse, 
each  of  which  consists  of  fibres  disposed  perpendicularly  to  the 
plane  of  the  lamella ;  the  phragmocone  is  yery  long  and  narrow, 
and  the  guard  cylindroidal. 

Professor  Huxley  suspects  that  a  thoroughly  well-preserved 
specimen  of  BelemnotevUhis  will  some  day  demonstrate  the  exist- 
ence of  a  fourth  kind  of  pro-ostracum  among  the  Belemnitidce, 

The  genera  in  the  family  are : — 1,  Belemnitea;  2,  Belemnitella; 
Sf  XipTioteuthis  ;  4^,  Belemnoteuthis  ;  5,  Pleaiotettthis  ;  6,  Cdceno; 
7,  Beloptera;  8,  Belemnosia;  9,  Conoteuthia;  and  ?  Helicerua. 

"The^  anthoteuthea  of  Munster,  so  far  as  they  are  known 
only  by  hooks  and  impressions  of  soft  parts,  may  have  been 
either  Belemnitea,  or  Belemnoteuthia,  or  Pleaioieutheaf  or  may  have 
belonged  to  the  genus  Celoeno"    (Huxley.) 

The  genus  Belopeltia,  Voltz,  was  founded  on  the  pro-ostraca 
of  Belemnitea f  species  of  which  were  unknown. 

The  genus  Adinocamax,  Miller,  was  founded  on  the  guard 
of  Belemnitea  and  Belemnitella,  the  upper  parts  of  which  had 
decayed,  and  thus  presented  no  alveolar  cavity. 

Okdeb  II. — Teteabranohiata. 

Family  I. — NAUTn.TDiE 
(including  Family  n. — Obthooerattd^). 

DnnsioN  a. — ^Aib-oosambeiis  covfiked  to  one  pabt  of  thb 

SHELL* 

AscocERAS,  Barrande,  184B.* 
Etymology,  aakoa,  a  leathern  bottle,  and  ceraa, 

•  At  p.  185  Mr.  Woodward  refera  to  M.  Barrande^  Moond  volume  of  tbe  **  Cei^iak^ 
foilf  of  Boh«mi»."   The  Ascorag,  Clouoeenu,  and  AphragmiUt  arc  htn  deaoribed. 


KAHTrtL  OF  TffE   M0U.CSC1, 

Ti/pe.  A.  Bithomicum,  Bair.,  Fig.  5. 

Shell  flask-shaped,  smooUi,  tmuayenel j  rv 
longitudinally  striated,  or  oiruunentfid  with 
annul&r  folds,  or  plicated.  The  termiDa]  ehan- 
her  (r)  occnpying  thn  spaco  above  tlie  aii- 
chamliers  (a),  and  extending  down  ooe  ndeol 
neailf  the  whole  length  of  the  shell  in  Um 
form  of  a  -wido  and  deep  cavity,  whicli  ii 
,1  embraced  by  the  decnrreot  edges  of  the  in. 
complete  septa  (four  or  five  in  number),  Ihii 
cayity  also  commusicates  at  its  htse  vitli  t 
Bmall  siphunde  which  tniverae«  tho  minnt*  ' 
apioal  uir-chambcTs.  Aportur?  of  &h@U  tam ' 

He  wide  Tuntral  cavity  of  Atcortrat  ii 
the  same  nature  as  the  lai^  latBral  aphnscU 
of  Camermeras. 

lUslribiUion,    16    spocies.      Lower— U[^ 
'"'Siliihan.      Bohemia,   Norway,   England,  Or 


GLOsaooERAfi,  Bamuide,  1863. 

Etymology,  gloiia,  a  tongue,  and  cerai. 

l^ype,  0.  graoile,  Bamuide.     Upper  Silurian.     Bohemia. 

Shell  similai'  to  that  of  Jacufenu,  but  the  dorsal  Diar^oftlH 
aperture  is  extended  in  the  form  of  a  ligulatc  projectioa,  mt- 
tnangularly  rounded  at  the  end,  and  recuirwi  towards  the  int* 
Tior  of  the  shell. 

This  process  gives  riae  to  a  distinct  lobe  on  each  eide  of  liie 
opening,  which  is  analogous  to  that  which  exists  in  iTcrcMmi, 
Ophidiociras,  and  in  cert^un  species  of  Fhro/pnoarat  and  Qim- 

IHitn'biUion,  2  apecies.  Middle  and  Upper  Silurian.  Anti- 
eosti;  Bohemia. 


Aperaquites,  Boirande,  16G5, 

r,  without  phroffTaot,  a  partition ;  and  the  asa 
termination. 

Tr/pe,  Ascocorae  Buchii,  Barronde. 

SArll,  similar  to  that  of  Atcoara*.  but  the  air-oh&mben  »; 
deciduous. 


CEmALOrODA. 

Division  6. — Air-chambers  occupying  the  whole  cavity 

of  the  shell. 

Ptloceras,  Salter,  1859.  J 

Etymology y  piloSf  a  cap,  and  ceras,  a  horn.  I 

Type,  P.  invaginatum,  Salter,  Fig.  6.  H 

Shell,    broad,  conical,   sub-cylindiical,   or  com-  fffljl     M 

pressed,  and  slightly  curved.      Siphuncle  and  septa  H|l|  JM 

oombined  as  a  series  of  conical  concave  septa,  which  IIIl^F 

fit  into  each  other  sheathwise.  wSm 

DutribiUion,  3  species.    Lower  Silurian.    Scot-  l^r 
land.    Canada.                                                            Fif^.  6.  Diagram 

ObTHOOERAS.*  (iter  SaSer). 

Sdb-genera : — 

1.  GoNiocERAS,  Hall,  1847. 

Etymology,  gonios,  an  angle. 

Type,  G.  anceps.    Lower  Silurian.    United  States. 

Shell,. hayiag  the  general  form  and  structure  of  Orihoceras, 
flattened  with  extremely  salient  angles ;  septa  sinuous ;  section 
of  shell,  an  extended  ellipse  with  projecting  angles ;  siphuncle 
TentraL 

2.  Ekdocebas,  Hall,  see  W.  M.,  ii.  p.  192. 

3.  Tbbtoceras,  Salter,  1858  {Dtplocerae,  Salter,  1866). 

Etymology,  trdos,  pierced. 

Type,  Orthoceras  bisiphonatum,  Sowerby.  Lower  Silurian. 
Wales. 

Shell  elongated ;  septa  pierced  by  a  sub-central  beaded 
siphuncle,  and  also  by  a  deep  latersd  cavity  continuous  with 
the  terminal  chamber,  and  passing  down  side  by  side  with 
the  siphuncle— the  cavity  affecting  at  least  seven  of  the  upper- 
most septa,  if  not  the  whole. 

OYBTOCaSBAS.t 

Bub-genera : — 

1.  Onocebas,  see  W.  M.,  ii.  193.  **  The  shells  of  this  genus 
and  Cyrioceras  pass  gradually  into  each  other,  but  Onoceraa  may 
be  retained  for  those  species  which  are  much  inflated  in  the  ante- 
rior half  or  two-thirds  of  the  shell  length "  (Billings) ;  and 
"  which  have  a  more  or  less  strangulated  aperture  "  (Barrande). 

•  Sm  p.  190.  t  See  p.  194. 


UANDAI.  OP  THB  KOLLUBCA.  

2.  OntTOCESiNA,*  Billings,  18S9.  ^| 
Ttipe,  C.  typlM,  Billings. 

s'hdl  hsTUig  the  general  characters  of  Cj/riocerai,  bnt  (liff"f» 
in  tie  eliort,  thick  form,  and  in  the  large  wphimele  on  ti« 
dorsal  sida. 

Biilrihutioa,  2  ^cies.     Siluriaii.     Canada. 

3,  SXEEPTOCEBAS,  Billings,  1865. 
Elymalogy,  etrejitog,  cnrvoil,  and  tertu. 

Sheli  haying  fha  form  of  Oaocerai,  bnt  with  a  trilobed  apettcra 
like  Phraymoeerat. 
Dieiributiim,  Z  species.    Middle  Silorinji.    Cimada. 

LrrurrES,  BreymuB.t 

Type,  L.  lihrns,  BjBinger. 

Bhell  discoidal,  schorls  (2 — 6)  close  or  separate;  last  chamlm 
prodticed  in  a  Btniight,  or  nearly  straight  lino,  som«tiDi'j 
elightly  curved,  in  a  direction  contrary  to  that  of  the  Bpiit ; 
lateral  margiDa  of  the  apoiture  extended  and  corred  towudi 
the  interior  of  tho  shell ;  the  aperture  contracted  thus  pnaenti 
two  distinct  orifices,  the  aniallor  oorre^onding  to  tho  eoarei  oi 
ventral  aide,  tho  larger  to  tho  concave  or  dorsal  aide  of  the  dieD. 

L.  lituve  ia  the  only  epecies  in  which  the  aperture  has  b«a 
observed.  28  spocieB  from  tho  Middle  and  Upper  f  Silontt 
rocks  of  Europe  and  North  America,  belong  here  ot  to  sllial 
genera. 

Sab-genufl  :~OpinDIOCEaAB,  Bnn-ande,  1867. 

Sr/nonijm,  OpSioceros,  Barrande,  18G5. 

ElyvtiAogy,  ophioda,  shaped  like  a  serpent,  and  cerM. 

Type.  0.  Nakholmensis,  Kjerulf  (£i7ui(«), 

Sliill  with  tho  produced  portion  very  ehort  or  wanting. 

The  sheila  of  the  Bohemian  species  are  keeled  on  tlie  conTU 

i)!^^^!!*!'!)!!,  7  Bpecies.  Middle  Silurian  J  Norway  (1).  Vfja 
Silurian.  Bohemia  (0). 

LmjuKCULUS,  Barrande,  1867. 
Slidl  BB  in  Liluila,  but  with  a  simple  aperture.     No  ipedai 
have  been  yet  observed. 
Snb-genua :— Discoceras,  Barrande,  1867. 
Etyinology,  ditkos,  a  quoit,  and  ceraa. 
Typt,  D.  antiqnissimua,  Eichwald  (£iiuitei). 


CEIHiLOFODl. 

SJuU  witb  the  produced  portdon  yerj  short  or  wonting. 
This  sab-genuB  beats  the  same  roUtion  to  LiluuTtculut  (tha 
sxiet«nce  of  \rluch   is    supposed)   that    Ophtdioeerat  does  to 

Ih'ttribution,  S  apecies.  Middle  Silurian.  Bussia,  Qermany, 
Norway. 

Hebcoceras,  Burronde,  1867. 

Elymologt/,  erkoa,  a  waD,  and  cenu. 

Ty<pe,  H.  mimm,  Sar.     Middle  Silurian,  Bohomia. 

Shell  nsually  involute,  as  in  NautUut,  rarely  with  separated 
irborls  as  in  Qyrocerru,  or  witb  a  Bpire  as  in  TTtxhoceraa.  Body- 
chamber  witli  a  diaphragm  perpendicular  to  the  axis  of  the  shell, 
ilie  concavity  of  which  is  opposed  to  that  of  the  last  septum. 
This  disposition  throws  the  aperture  on  the  convex  side  of  the 
■hell,  which  is  deeply  excavated.  Siphutuie  dorsal,  cylindrical, 
inflated  between  the  chambers,  separated  from  the  shell. 

Nantilat  tuhtubereuiatiu,  Sandberger,  from  the  Devonian  of 
Kuaau,  may  belong  to  this  genus. 

Bathmoceras,  Banande,  1S6T. 
Etymology,  is  allusion  to  the  imbricated  arrangement  of  tho 

Type,  fi.  complexum,  Bair.  (Orihoceras). 

BMl  having  the  general  appearance  of  Orthoeera*.  Part  of 
die  body-chamber  occupied  by  a  series  of  imbricating  plates, 
which  decrease  in  horizontal  extension  from  below  upwards. 
Biphunth  composed  of  a  series  of  superimposed  funnel-shaped 
tabes,  the  narrow  end  directod  towards  the  aperture  of  the  shell. 

DUtribvtion,  2  species.     Middle  Silurian,  Bohemia. 

Aui.ACOCEKAa,  Hauar,  IS60. 

Etymology,  aulax,  a  furrow,  and  cenu. 

Type,  A.  sulcatum,  Hauer,  Fig.  7.  ,^«-,/t- 

Sltell  straight,  like  Orthoceraa  ;  corrugated,         ..-'S^'' 
with  two  deep  lateral  AiTTOws;  siphon  simple,    \'' 
very  small,  marginal  and  dorsal,  situated  ;:: 
between  the  longitudinal  sulci.     The  test  'i 
increases  rapidly  in  thickness  towards  the 
apex  of  the  shell. 

The  genns  is  a  traneilion  form  between 
the  NautilicUe  and  the  Selaanitida.  oi 

Diatribution,    4   species.      Upper   Triaa, 
Austria. 


HAKUAL  07  THE  VOLLtTSCA. 

[Pamily  Goniatid£.    Barrande.3 

Bhdl  inyolute  or  straight;  septa  concare  in  their  median 
Bection  ;  sutures  usually  with  angular  lobes ;  septal  tubes  coni- 
cal, more  or  less  prolonged,  but  always  directed  backwards. 
Siphuncle  cylindricjJ,  of  small  diameter,  always  marginal; 
siphonal  investment  not  persistent ;  convexo-ventral  margin  of 
the  aperture  sloped,  lines  of  growth  and  ornamentation  of  Ha 
shell  with  a  corresponding  sinuosity.  I 

The  genera  enumerated  in  this  family  are  ChniaHtes,  ClyTnenta,     ' 
and  Badrites.    Dr.  Woodward  includes  the  Goniatitea  and  the 
Bactrites  (pp.  196,  197)  with  the  ArnmonitidtK     and  the  C?f- 
menia  with  the  NautiUdw  (p.  190). 

Familt  m. — Ammonitid-e. 

Shell  various ;  sopta  convex  in  their  median  section ;  sutures 
always  lobed,  ramified,  or  denticulated  ;  septal  tube  cylindrical 
and  always  directed  forwards.  Siphuncle  cylindroid  of  Hmftll 
diameter,  always  marginal ;  siphonal  investment  more  or  less 
solid  and  persistent.  Convexo-ventral  ?  margin  of  the  aperture 
more  or  loss  prolonged,  which  determines  a  similar  cenyexity 
in  the  lines  of  growth  and  ornamentation  of  the  test ;  there  aw 
rare  specific  exceptions. 

DinsioN  I. — SunmES  lobed  or  dextictjlated  at  the  base, 

1.  Bhabdocebas  (see  p.  196). 

2.  Bactjles'A,  D'Orbigny,  1850. 

Example,  B.  Bouyana,  D'Orb.     Neocomian,  France. 

Shell  like  Baculites,  but  its  lobes  and  saddles  are  not  foliated, 
there  being  between  these  forms  a  similar  distinction  to  that 
between  Ccratites  and  Ammonites. 

B,  aeuaritis,   Schlotbeim,  is  from   the  Oxfordian   strata   of    ' 
Gammelshausen  in  Wurtemberg. 

3.  CociTLOCEiiAS,  Ilauer,  1860. 

Etymology,  cochlos,  a  snail -shell,  and  ccras. 
Tyje,  C.  Fischeri,  Ilauer,  Fig.  8. 

SMI  resembling  that  of  Turrilites,  with  the   sutural  lobei 
eimplo,  as  in  RKabdoceraa  ^tA  Cl\jdo'v\\U%, 
10 


CEPHALOPODA. 


Distrihution,  3  spedeA.     Upper  Triassio  strata  of  Hallstadti 
Austria. 


Fig.  8.   Shell  ftnd  iiitanl  lobes  of  Codkhemu  lUchmi. 
4.  Ohoristooeras,  Hauer,  1866. 

Type,  0.  Marshii,  Hauer. 

8heU  somewhat  similar  in  form  to  Ortocema,  with  the  lobular 
9>namentation  characteristic  of  Ceratites. 
Distribution,  4  species.    Upper  Trias,  Austria. 

6.  Clydonites,  Hauer,  1860. 
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Fig.  9.  fflieU  of  Ctydonitet  cottahu,  Han.    Figs.  10a,  10b.  Shell  end  entiinl  lobee  of  C, 

delphinoeephahu.  Hen. 

Etymology,  hludouy  the  surge,  with  the  usual  termination. 

Examples,  Goniatites  Eryx,  Miinst;  Ammonites  delphino- 
oephalus,  Hauer.    Pigs.  9,  10. 

Shell,  discoidal ;  sutures  lobed ;  lobes  entire,  not  cronulated 
as  in  Ceratites. 

Distribution,  Upi>er  Triassic  strata,  Hallstadt  and  St.  Cassian, 
in  the  Austrian  Alps  ;  North-western  Himalayas ;  21  species. 
Upper  Oretaceous,  2  species  described  as  CercUites  by  D'Orbi^Y^ 


KiHCil,    OF    THE    ITOLHrSCl. 

I  6.  OEiUTTiEa  [aoQ  p.  197). 

Dmaios'  H. — SunraEB  foliated 

Inolnding  the  genera  AmmoniUa  {p.  197),  Toxotfrat,  Ano/lo- 
ceral*  Sraphite»,  RtUcoceras,  and  TurriUta  (p.  200),  Bamita, 
Ptychocenu,  and  SartUiie$  [p,  201),  and  Uie  following. 

AinsocERA£  [seep.  200),  Pict«t,  1864. 

Etymology,  aniiot,  unequal;  and  ceraa. 

Kiamplr,  Hamites  armatiiB,  Soworby. 

SI'dl  at  first  growing  in  &q  open  helicoid  epirc,  aftenmdi 
mora  or  less  prolonged  and  reflected  j  ornamented  by  tnmt- 
verst!  ribs.  Sutures  of  septa  divided  into  0  lobes  and  5  aadJli^ 
all  bipartite ;  the  lateral  saddles  are  the  lai^ost. 

Fmiil,  12  Bpedea.  Ganlt — Upper  Green  Sand,  Europe.  &•• 
taceouE,  India,     I  ajKcioti,  Jurassic.     North-west  IliinBlaja& 

Species  of  Beliocervs  founded  on  helicoid  portions  of  i ' 
ma;  belong  to  tbia  geniu. 

HAimUNA  (see  p.  201),  D'Orbigny,  1S52, 

Examplt,  H.  dJBsimiliH,  D'Orb. 

Shell  conical  prolonged,  having  a  portion  of  the  body  chambM 
rtflectcd,  but  not  touching  the  other  portion ;  section  of  th* 
shell  round  or  laterally  compressed ;  sutures  of  the  iqib 
divided  into  six  lobes,  and  as  many  saddles. 

Hamulina  diflers  from  ffinnite^  in  being  only  once  reflecM 
jiateod  of  twice,  and  fi-om  Pli/^hocerai  in  having  the  refl«ctd 
portion  of  the  shell  Eeparat«  from  the  other,  not  cloeo  together. 

Disiribuiion,  15  species,  Noooomian,  France.  Ootstocc 
group  (:=  F  Gaiilt),  India. 


PeltAriok,  Deslongohampa,  1859. 

Founded  on  the  mandibular  anaatuie   of   tatrabrandikk 
TOphalopods 

*  M*n;r  af  the  tomit  contldcr^d  la  belong:  id  fyiacrrai  bare  bwo  ttetiatm 
bj  M.  AiUer  la  In  only  mare  of  leu  iDcmnplelo  IndlrtilmU  of  apcclH  belo^i*  I 


GASTEROPODA. 

Example,  P.  bilobatum.     Upper  Lias,  Normandy.    Fig.  11. 
Calcareotis  plates  nearly  circular  or  transversely  oyal ;  ante« 


Fig.  11. 

nor  border  rounded,  posterior  produced  and  truncated ;  concaye 
above  and  flattened  below ;  the  two  faces  have  one-half  smooth 
and  the  other  concentrically  striated  in  an  inverse  direction 
to  each  other. 

FoBtU,  3  or  4  species.    Up.  Lias — Oor.  Bag.     England; 
Normandy;  Wurtemberg. 


CLASS  n.— GASTEEOPODA. 
Obdeb  I. — Prosobranchiata. 
Family  n.— MuRicEDiB  (see  p.  212,  &c.). 

The  genera  included  in  this  family  are : — 

MxjBEx,  Typhis,  Pisania,  Tbophon,  Fasoiolabia,  Tubbi* 
JIXLLA  {Cynodonta,  Latirus,  Lagena)^  Ftrsus  {ClaveUa,  ChrysO' 
domu8,  PiMionella,  Tritonidea),  FuLGUB,  CoMlHBLLA,  Myris- 
TiOA,  and  Laohesis 

Anachis,  H.  and  A.  Adams. 

Type,  Columbella  scalarina,  Sowerby. 

Shell   like    Columbella;    operculum   elongated,    unguiform, 
nucleus  terminal,  having  close  analogies  with  Pisania. 
Distribution,  27  species.    Tropical  America. 

Ptychatbaotus,  Stimpson,  1865. 

Etymology,  ptych,  a  fold ;  atractus,  a  spindle. 
Typf,  Fasciolaria  ligata,  Mighels  and  Adams.    Deep  water; 
United  Statos. 


MisOAL  or  Tns  S10IJ.CSCA. 

Shrll  fuBifonn.  spirally  striated  ;  aperture  witi  ft  nilliM  Uj 
;>inal  ;  eolumolla  plicated  as  in  FaJiciolaria  ;  opwrpuliim  lio 
that  of  Chrymdomui.  LingTial  dentition,  reaombl««  tiut  of  lb 
Purpurtihi;  I'l'l.  Ehachidian  tooth,  dotplj-  nrflKul,  mti 
tbreo  donticlos ;  lateral  teeth  versatile,  olangaled.  ainii^,  kxik- 
Bhapod,  bodo  swaUen. 

BcccD(0P3i9,  Jeffreys,   16A9. 

Eli/mology,  having  the  n«pect  of  Bucciniim. 

Si/iioni/ra,  LiomOBus,  StimpsoD,  1SG5. 

Tijpe,  Bncciaum  Daloi,  J.  Sowarby,  Britaiti. 

shell  oTal,  spirally  striated;  epidermis  filmy;  spire  dwrt, 
obtuse  1  outer  lip  smootb  within ;  canal  short  and  open;  Ofm- 
culum  triangiilsT ;  nucleus  pl»ccd  on  tho  inner  base  of  tti 
aperture. 

The  Ungual  dentition  makes  an  approach  to  Mnngrdia.  ul 
cou.sisls  of  a  single  plain  and  alighlly  curved  tooth  ou  uach  ei' 
of  a  thin  non-denticulated  plate.  i 

The  egg  cases  of  Buccinopsig  are  eeparalo. 

Diilribullon,  3  species.  German  Ocean,  Noith  Atlantic,  Spitt- 
bergrcii.  Bohricg'B  Straits. 

Fofsil.  B.  Dalei  occurs  in  tho  Bed,  Antwerp,  and  CoralliM 
Crags.     England,  Belgium. 

Chtlrtropia  is  the  fry  of  epecies  belonginR  to  the  Muriciia. 

Adamsia,  Duukor,  reaomhles  a  sculptured  CwiiintlAi  wilieul 
the  suturul  construction  of  the  whorb.     2  species.     Australia. 

Pamllt  m. — BnCODflD*.* 

The  en«meraf«d  genera  are  : — 

BUCCINTTM,  PbEUDOUVA,  BulLIA,  EBtIR^■A.  Phos,  NllU 
{Ci/Uenr,  Northia,  Ci/donaua),  COLnMBELLA,  TrUNCA&U,  ul 
Terebba  {Mffurella),  SuBnu.  (A'uryfa). 

TRUKCAniA,  A.  Adams  and  Reeve,  1648. 

8i/non>/m,  Buocinopsis,  Deshayos. 

Ti/pe,  T.  filosa  (Buccinum).    Adama  and  Beeve.     China. 

Shfll  oval,  oblong ;  epire  elongated ;  apex  acute,  often  chan- 
uoUed  at  the  suture ;  aperture  oblong,  dilated  in  front,  anga- 
latcd,  sometimea  with  a  small  canal  behind;  outer  lip  simple o 
bordered;  columella  concave,  abruptly  troncated,  and  shorts 
than  the  right  Up. 


GASTEBOPODA. 

Species  of  this  genus  are  Buccinums  with  a  truncated  colu" 
iaella. 

Distribution,  6  species.    China,  Central  Ameria,  Vigo  Bay. 
Fossil,  3  species.    Eocene.    Paris  basin. 

[Family  PunpuRiDiE] 

Is  composed  of  the  following  genera : — 

PllRPTJBA,  including  Monoceroa  (of  sectional  yaluo}*  and  the 
sub-genera : — 

Ooncholepaa,  Cuma,  Rapana  (see  p.  217,  under  Pynda), 
PinaxiOj  Adams. 

lopaSf  H.  and  A.  Adams,  1853.  Shell  bucciniform,  with  a 
small  canal  in  the  posterior  angle  of  the  aperture.  Fossil, 
3  species.    Eocene.    Paris. 

VittUaria,  Swainson,  1840.  Y.  salebrosa.  South  and  Central 
America.  Shell  with  irregular  varices ;  operculum  as  in  Purpura, 

Nitiddla,  Swainson.  Shell  as  Cylindra;  spire  sometimes 
decollated;  lip  continuous  or  crenated;  operculum  elongate; 
nucleus  lateral. 

EicnnTLA,  Harpa,  Ehizouhchilxjs  {CoralUophila,  Adams), 
and  Magilxjs,  with  the 

Sub~genus  Leptoconchu^y  Buppell. 

Shell  similar  to  that  of  Magilua;  young  shell  only  with  an 
oi>erculum. 

[Family  CAJSsiD-as.] 

The  genera  referred  to  this  family  are : — 

Rai^ella  (p.  214),  Tetton  (p.  214),  Pybitla  (p.  217),  Cassis 
(p.  224),  Oniscia  (p.  225),  Casstdajua  (p.  225),  Dolixth 
{Malea)  (p.  226),  and 

Nassabia,  Pfeiffer. 

Animal  analogous  with  that  of  Banella,  as  regards  the  length 
of  the  tentacles,  position  of  the  eyes,  smallness  of  the  head, 
and  by  the  form  of  the  operculum,  but  is  provided  with  a  long 
branchial  siphon. 

Shell  sub-canaculated  in  front,  and  deeply  notched. 

[Family  Oliyidje] 

Includes    OUVA   {Olivdla,  Scaphtda,   Agaronia),   Anoillabia 
{Monoptygma,  Lea).t 

«  See  p.  233.  t  Se«  p.  227. 


UUnjU.  OP  THE   UOIXDBCA. 
JTAMII.T  VOIUTID^] 

Containa  Coluitbellika  (p.  227),  Mitba  {Imbricaria,  Cy'Wm, 
Slriffntclla,  and  IlyaUna)  (p.  231).  Voi.VTA{VoUaiUlhti.  ScopMIt, 
roliifomilm,  ami  Mtlf)  (p.  230),  Ctmba  (p.  231),  MiEoniau 
(ji.  232),  VoLVABiA  (p.  232},  and 

Lteia,  Gray,  1847. 

Synonymt,  HarpoUa,  Giay;  Enseta,  Gray. 

T'jpei,  L.  deliciosa,  Montf. ;  L.  hnrpa,  BAroes. 

Shell  orate  oblong,  nutriibnn,  thick,  Homctimee  loD^fauli- 
nally  costatod ;  aperture  subovate,  with  a  large  nnmbBt  ol 
columelliir  plqita,  the  two  &nl«nQr  of  these  being  th«  Btrongait; 
posterior  portion  of  tJie  inner  lip  pro-vidod  with  a  large  nimbii' 
uf  short  croes-plaits.  Operculum  ovate-elongate,  thin ;  coraesnT 
nuck'UB  at  &rit  nearly  central,  at  a  more  adTauc«d  agenk- 

Distribution,  1-1  gpeciea,  Pacific  Ocean.  Ameriea,  UadagtHU, 
Australia,  Jopaa,  New  Caledonia,  AntUIes. 

Foasit,  3  speoioB.  Ccetaceons.  India.  The  speciea  in  tin 
Tertiary  strata  havo  not  been  diatingaiahod  from  Volula. 

GrsTiBCirs,  Stimpson,  1865. 

Ti/pt,  0.  caponsis,  Cape  of  Good  Hope. 

SJidl  resembling  that  of  MargiiuHa;  small,  thin,  otate. 
inflated,  smooth,  and  polished ;  aperture  narrow,  columella 
plaited. 

Aninuil  with  an  elongated  foot,  truncated  in  front ;  head  oV 
long,  dopressed ;  tentacles  triangular,  flattened,  and  honEonlil: 
eyes  at  fho  lateral  niaT)>;iaB  of  tho  head,  at  the  bases  of  ths  toi- 
tucles.  Lingual  dentition,  O'l'O,  resembling  the  rhachidi»B 
teeth  of  Murex,  thick  and  strong,  with  seven  unequal  conial 
denticles. 

[Pamilt  CvprtffiiD.E] 

Includes  Ehato,    Oypilea  {Cuprmiala,   Luponia,   and  Tntw\ 
OvcLA  (Volva  and  Ridiiie),  Pachybathbon,  P 
Devtioka,  Pease,  1862, 

l';/p«,  J),  nibida.  Sandwich  Islands. 
Shell  differs  from  that  of  Ptdicularia  in  the 
columella,  com^roasiA,  ».t«1.\w:^»&. 


gasteropoda. 

Family  Coned-b 

Oontains  OoNlTB  (Conarhia),  DiBAPHirs,  Pleurotoma  {DrilliOt 
Belay  Clionella,  Daphnella),  Olayatxtla  {ToTnella)^  Makoeua 
{Olaihurella),  Lachesis,  Cithara,  and 

BoBSomA,  Bellardi,  1839. 

Synonym,  Cordieria,  Eonault,  1848. 

Shell  like  Pleurotomay  with  oblique  folds  on  the  thick  oolu^ 
mella,  and  thus  establishes  a  passage  between  Pleurotoma  and 
fTurbinella, 

DUtributum,  4  species.    East  Indies. 

Fosiil,  23  species.  Eocene — .  France,  Italy,  England, 
United  States. 

GosAYiA,  Sto^czka,  1865. 

Type^  Yoluta  squamosa,  Zekeli. 

Shell  similar  to  that  of  Convs  ;  aperture  narrow,  elongated ; 
base  emarginate ;  outer  lips  notched  near  the  posterior  suture ; 
oolumella  lip  plicated,  the  anterior  plaits  being  always  the 
strongest. 

JFossil,  8  species.    Cretaceous.    —  !l!k)oene  ?    Gosau ;  India. 

[Family  NATioiDiB.] 

The  genera  are^ 

Natica,  containing  as  sub-genera  Naticospis,  Neverita^ 
iMTUxHaf  Olohdus,  Olohulariay  Polinices,  Cemina,  and 

Euapira  (Agassiz),  Morris  and  Lycett,  1850. 

Spire  more  or  less  elevated ;  whorls  few,  distinct,  angulated, 
or  carinated. 

*  Fosnl,  6  species.  Inferior  Oolite — .  Forest  Marble.  Eng- 
land. 

*' Etiapira  presents  considerable  affinities  to  the  Palseozoio 
genus,  ScaliteB  (Hall),  in  the  lines  of  growth  haying  the  appear- 
ance  of  a  slight  fissure,  where  the  angle  occurs  in  the  volution." 
(Mor.  and  Lye.) 

SlGARETUS  (and  sub-genus  Naticina). 
Lamellaria  {Oncidiopsia  and  Maraenia),  Ybltttina. 

Amattba. 

Type,  A.  Candida,  MoUer.     GFreenland. 

W 


HAHU&L   OF  THS   MOLLuaCA. 

"  AitlmaJ  allied  to  Naiita  ;  foot  Hmall,  compact  witliout  aajr 
ptiBforiot  lobe  ;  the  front  lolw  deeply  BinuaUvl ;  ejee  anbcula- 
neous.  Hitiiated at  the  intonuLl  boss  of  the  Lobe;  opcrcolnn 
tenniiial,  few-whorlod,  hflmy,  thin. 

"  S/irii  ovate,  imperforate,  spire  email,  prodnocd ;  mcmft 
revoTHcd.  pear-shapi'd,  about  half  the  I^ngtU  of  the  ehelL'' 
(Mailer) 

FouC,        epecios.     CretaceoUB.     Genuaoy,  Britiuii, 


Desha YKSiA,  Baulin,  1S44  (see  p.  23r>). 

Dedicnted  to  If.  Deshayea,  author  of  "  De«criptioD  de* 
Duux  Sana  Vert^brea  dans  le  baEsin  do  Paris,"  &o. 

Synonym.  Naticello,  Orateloiip  (non  UOneter). 

Tgpt,  D.  Parisieiuis,  lUulin. 

SMI  Bnbglobose,  thick,  umbilicated ;  epire  short;  apo 
entire,  semicirculftr,  oblique  ;  columella  oblique  ;  caUomtj 
ticulated;  umbilicus  covered  by  the  callosity;  right  lip  ai 
■mooth  internally. 

This  genus  proaonta  a  very  remarkable  combinalion  of  th 
oharactoTa  of  A'hftca  and  Nerita,  and  appenrs  to  ostablifh  ■  ft- 
aago  between  theaa  two  genera,  types  of  distinct  families, 

fUstribiiiion,  2  spocios.  Oligocene  and  Miocene.  Tvaami 
Sordeaux  Basino 

Pttcho STOMA,  Lanbe. 

Fimil,  3  apocies.     St.  Cosaian. 


[Family  Canceli.4bid«.) 
His  genera  azo — 

CAXCE1.LAIIIX    {AdmOf,     p,    216),     TeICHOTBOPIS    (p.    SlI^ 

P  Oeiuthiopsib  (p.  242),  ?  Sepaeatista,  and 

PuKPOUDfA,*  D'Orbigny,  1330  [p.  222). 
Type,  Purpurina  Ballona,  D'Orbigny,  Fig.  12. 

•  Tlila  scnni  hu  b*ta  On  nI^l«t  of  ctttfal  iwurch  and  rerifian  I^Xt* 
Ftif^i^ne  DenlonnctauilB  ul  Plelts  j  ana  I  ttink  It  adrlnblt  to  replug  the  (Jbimb  I 
"* 'Ml  group,  glnD  Is  p.  339  of  Oia  Ifunul,  [7  (hOM  cmmded  brUw  rakn  ^  1 


SASTBBOFODA. 

Shell  OTal,  elongated,  ventricosa,  tiuck ; 
whorls  rounded  or  rendered  angular  by  lie 
opper  portioa  being  channelled ;  last  whorl 
mnoh  developed.  Omamentatioii  luually  of 
lai^  longitudinal  ribs,  crossed  by  numerous 
■trua  ;  aperture  large  in  the  young  state, 
■lightly  notched  in  front ;  columella  rounded ; 
umbilical  groove  deep,  narrow,  but  well  de- 
fined. 

f  0Mi7,  8  speciea.  Inferior  Oolite — Kelloway 
Sock.  England,  France,  Qemuiny. 

TORELLIA  (LoTeu),  Jeffl-eys,  1667. 
Dedicated  to  Br.  Otto  Torell,  of  Korway. 
7^/pe,  T.  vestita,  Jeffl^ys.    Shetland  and  Norway. 
Animal   with  the  produced  lips  and  lingual  d^titioa  of 


8hdl  g 


Sheii  globose,  covered  with  a  Telvety  epidermis ;  spire  very 
■hort  ;  apex  depressed ;  aperture  roundi^ ;  pillar  wiUi  a  blunt 
tubercle  at  ita  base ;  groove  internal,  scarcely  perceptible ; 
opBTCulum  like  that  of  Trichotropit. 

[Famtlt  Neritopsii)^.] 

Qenera :— NERTroPHia  and  Nabica  with  Naticella  as  a  sub- 
ge&tu  (eee  p.  261). 

[Family  PTKAwniELLni^.*] 

The  following  genera  and  enb-genera  are  additional : — 

Pykamidella.    Sub-genua  Chrytallida,  P.  Carpenter,  185T. 

BMl  pupifonn ;  peristone  continuoua ;  edge  of  lip  tb'" ; 
oolumella-ploit  distinct,  though  hidden;  operculum  in  the 
^^ical  species  radiately  corrugated. 

DUtniution,  25  species.    E.  and  W.  Indies,  Japan,  Uazatlan. 

Odobtouia.  Some  of  ilie  Mazatlan  species  have  the  peri- 
■toae  continuous. 

Sub-genera: — Aariculina,  Gray. 

BhtU  having  the  general  aspect  of  OdoaUimia,  bat  presenting 
no  vestige  of  a  plait.     Mazatlan,  3  species. 

t'ouil,  4  species.     Tertiary,     United  States. 

Farthenia,  Lowe  {Ebalia,  Adams}.  Sui&oe  wnilptared; 
BolomeUa  plaited. 

VMribiUion,  10  species.    Uiuatlan,  Japan. 
•  SM^na. 


NAnCAL  OP  THK   MOLUJSCi. 

f  ScALEN03T0!iIA,  Deshayes,  1863. 

Tifpe,  8.  cttimatum,  Isle  of  Bourbon. 
Bhdl  in  form   allied  to  PyramideJ/a  and  Niao,  innicnlata^ 
white,  imperforate ;    colamella  not  plicated ;   oponing  lubln- 
trngular,  slightly  hent  in  the  direction  of  it«  length ;  cuupi 
gimpla,  notched  near  the  imtuje. 

Chemnitzia.    Suh-genora ;— Dun teWa,  P.  Corpenter  {dedi- 
cated to  Professor  W.  Dnnker).     Aperture  as  in   Chtmnilat, 
but  the  whorls  roanded  as  iu  Afila ;  whurls  eancellated. 
DUtribution,  7  species.     Mazatlaa,  Japan. 
F»eudomclaaia,  Pictot  and  Compiche,  18&1. 
Etijniology,  pieudo,  falao,  and  Melania,  a  generic  name. 
Shell     torrienlated,     spire    acnto,    test    thick,    iIn]lerfoIsl^ 
without  ornamentation.     Aperture  oval,  munded  in  front,  moN 
or  leaa  angulatcd  behind ;  eoltimella  thick,  confornmig  lo  llui 
general  curvature  of  the  aperture ;  lip  aimfila. 

DiatnhiUioa.  Trias— Chalk.  Europe,  Soath  AMca.  lit 
crpfJicQoug  apedea  are  14  in  number. 

I'.n.TMA,  Sub-genuB : — Leioafraca,  H.  and  A.  Adama  {Sakii, 
Lciwh). 

Shell  with  a  slight  varis  on  e.itli  side  of  the  spire. 
Ditlrihution,  8  species.     Mazatlan,  Taboga. 

AcrcCLDJA,  Deshayes,  16&4. 

Shdl  email,  aciculated ;  ax>ex  laterally  inclined;  triioril 
numeroua,  coqtqx,  smooth;  aperture  entire,  smoU,  sntx^iu- 
drangular ;  columella  straight,  narrow,  cyUndrical,  and  dnplt. 

DUlribtdion,  Q  s^eam.     Booane.     Paris  boain. 

Matiiilda,  Semper,  1865. 

Shell  turriculated,  apox  rovolnto,  abruptly  turned  from  left  IB 
right ;  -whorla  in  the  typical  species  trunflTorsely  dngul»t«i 
Mid  reticulated,  longitudinally  striated ;  aperture  entire,  8ul»- 
land,  btiao  sometimes  euboSuse;  lip  acute;  columella sbumA, 
DOt  phciitod. 

DUtrihulkm.  The  typo  T/irritdta  guadricariaatue,  Eraoii 
is  living  in  the  Mediterranean,  and  is  fossil  in  the  Cng  ^ 
Anvers,  and  at  Bologna. 

Fosait,  13  species.     Eoceae — .     Eon^,  United  States. 

SOLEXISODB,  Meek  and  Worlhon,  1800. 


GASTEROPODA. 

Type,  S.  typicufl.  Upper  Coal  Measures.  Springfield,  Ulinois. 

Shell  fusiform,  smooth,  body  whorls  contracted  below  into  a 
listinet  straight  canal,  with  an  obUque  plait  on  the  columella. 

Agrees  with  Macrocheilus  in  its  smootli  surface  and  columella 
fold,  but  differs  in  its  fusiform  outline,  narrow  aperture,  and 
flistinct  canal.  In  its  general  appearance  resembles  Faaciolaria, 
Imt  has  only  one  instead  of  two  or  three  columella  folds,  and  is 
destitiite  of  ornamentation,  and  its  outer  lip  is  smooth  within. 

EucHRYSALis,  Lambo. 
Fo$»ily  6  species.    St.  Cassian,  Austria. 

[Family  STiLTFEKiDiE.] 

The  genera  are : — 

SnL^EB. — ^Dr.  Fischer  supposes  that  Stili/er,  though  living 
like  a  parasite  on  the  tegumentary  system  of  ike  echinoderms  or 
their  appendages,  does  not  feed  on  their  substance,  as  has  been 
■apposed.  Mr.  Gwyn  Jefi&eys's  impression  is  that  it  feeds  on 
the  excretions  of  the  echinoderms. 

Stylifeeina,  Adams. 

8heU  imperforated,  ovate  conical,  thin,  smooth;  whorls  many, 
produced  in  a  styliform  spire ;  nucleus  sinistral ;  aperture  sub^ 
quadrate ;  lip  simple,  straight. 

DisirilnUion,  2  species.    Japan. 

M«  Freyer,  of  Trieste,  is  of  opinion  that  JEntoconcJia  {E, 
murdbilis),  which  is  parasitic  on  Synapta  digitata,  is  the 
embryonic  condition  of  a  species  of  Natica, 

Family  HI. — Oeeithiadje.* 

• 

Indndes  Oerithixtk  {Rhinodavis  and  Bittium),  Tbiforis, 
POTAMIDES  {yicarya,  Cerithidea,  Terehraliay  Pyrazus,  and 
Lampania),  NE&iNiBA,  and  the  following  additional  genera 
and  sub-genera:— 

CEBiTHnTM. — Sub-genus.  Sandbergeria,  Bosquet,  1860. 
Dedicated  to  Professor  Sandberger.  Type,  Cerithium  cancel- 
lata,  Nyst.  sp.  Shell  short,  like  Cerithiurfiy  canal  terminals 
very  broad,  and  short.  M.  Bosquet  describes  the  type  as 
ha^iangan  opercolumas  in  Stenothyra;  it  is  very  queationable  ^ 
as  to  whether  the  operculum  belong^  V>  ^^  ^^^ 


tiAxru.  or  tbj:  itou-vack. 
liittrthatiem.  29  tfiodxB^   Cret»ceous;  Znda.   Booene.   Fiua 

Ersro>c*,  Piett©,  IS55. 

J^pr.  £.  tabercnlosa.  Ketle. 

fiAc/Z  in  the  fooiig  state  resembling  Crrithiian .-  io  Ibe  adiik 
tbo  Diargins  of  tiie  apettore  are  much  expanded  aai  poettnoih 
uiut«d  by  an  inilistiQct  canal ;  canal  elongated. 

Fouil,  2  epedes.     Groat  Oolite.     Ardennes. 

Tiv^TKgt,  Fiette,  1861. 

EtymiAayy.  mliite,  to  unfold, 

Bsnoni/m,  Kilvertia,  Lycett,  1863, 

Type,  Cerithinm  Etrangrnlatom,  D'Arciiac 

Shrtl  email,  elongated,  subcjUndiical,  Eomeirhat  pnpsfois, 
many  irborled,  perptudictilarly  costated,  tutxircnlated or  spinrf; 
last  whorl  cyliadrical,  contracted  at  the  ba^e,  with  a  ttmdean 
to  Eeparate  &om  the  oxjs ;  apertnre  orbicular,  entire,  the  li[a 
cloTated,  produced,  and  slightly  thickened  ;  poltimella  solid. 

Fouil,  14  epocies.  Mid.  lias — Kiaimeridge  Clay.  "RnptunJ 
and  France.     The  shelly  fre«*tone  of  the  Inferior  Oolite,  Glon- 


tiASTEKOPODA. 

I>utributi<m,  7  B^eclos.  Jurassic  and  Cretaceous.  Fruuw, 
SvitzarlaDd,  Genmuiy, 

Pi.AirAxiB.  J£.  Desha^es  places  this  genus  in  Littorinidtt, 
but  Dr.  Uacdonald  states  that  it  is  auatomicallf  closely  related 
to  Centhium,  tha  lingual  teeth  are  similar,  and  that  Uia  audi- 
tory Bac«  contain  spherical  otoliths. 

OuOTiA,  Deshayee,  1830. 

Dedicattd  to  the  celebrat«d  natuTalist  to  the  Astrolabe. 

Bynonymt,  Fissilabria,  Brown ;  Leucostoma,  Swaineon. 

Bktll  solid,  elongated,  conical,  apex  decollated;  whorls  flat, 
the  body  whorl  sub-angular  at  the  base ;  aperture  small,  semi- 
lunar, produced  in  front;  columella  thick,  curved,  truncated 
■nteriorly,  with  a  spiral  fold  posteriorly,  operculum  homy, 
paacispiral,  nucleus  lateral. 

Dittribtttion,  2  species.    New  Ouinea,  Cochin  China. 

Fouil.    Eocene,  Paris  {1).     Miocene,  Dax  (1), 


CSBTTEU^,  Morris  and  Lycett,  1850. 

EtyTnology,  diminutive  of  Ceritkiam. 

Bynouyia,  Tubifer  (pars),  Fiette,  1856. 

Typt,  Ceritetla  acuta.  Mot.  and  Lye. 

Shdl  turreted,  subulate,  spire  acute ;  wliorlB  flat,  margins 
oraally  sulcated ;  last  whorl  large ;  apertors  elongated  and 
narrow;  canal  diort;  columella  smooth,  rounded,  and  slightly 
■cdected  at  the  base ;  outer  lip  tbin. 

Fot*U,  17  spedes.    Middle  Jurassic  strata.    England,  France. 
Bbaghttreica,  Morris  Euid  Lycett,  18S0. 

Etymology,   brachyos,   diort,  and  tremoi,  a  cut, 

Bxamplet,  B.  Buvignieri,  Mor.  and  Lye, 
B.  Wrightii,  Cotteau  (Fig.  13). 

£^{small,  turreted, turbinated;  whorlseither 
oo«tated,aodulaled,  or  cancellated;  the  last  whorl 
large  and  veatricose;  columella  smooth,  rounded,  ■ 
twisted  near  its  base,  and  reflecting  outwards,  I 
forming  a  short,  oblique  canal  ;  aperture 
moderately  snbovate,  its  length  being  usually 
leas  than  that  of  the  spire. 

Some  species,  as  S.  varitoaa  and  B.  pggmtta, 
acquired  at  certain  arrests  of  grow&  ttockensA. 
taierlipB  or  micee,  as  in  Triton. 


MANUAL    OF    TUB    MOLLCSCA. 

Fosiil,  16  apecicB.  The  greater  number  belong  to  the  GimI 
Oolite,  others  occur  in  the  KoUoway  Bock.    Englood,  Fiwi« 

MseoSTOUi.,  Deshayee,  1SG4. 

Example,  M.  gntta,  Dh. 

ShtU  olongated,  tmreted,  scalcuifomi ;  SiporhiTC  nearly  ciiu. 
cuIqt.   dilated,  obliquely  cut,  terminating  in  front  by 
canalicnlated  angle ;   columella  slightly  concayo,  cyli 
obliquely  truncated,  lip  simple,  and  slightly  expanded. 

Feisil,  4  epeciea.     Eocene.     Paris  basin. 

[FiifiLT  ApORiiHiiDJE,  Gray,  185fl,] 
Includes   the   genorA  ApommAIS   (see   p.  244),  PrSBODOBTIt. 
STECTHioLARii,  {p.  246).  and  Hai.ia  ;  also 

Ar.AHTA,  Uorrtii  and  Lycett,  18S4. 

Si/nojit/m,  TeBBiLToIiLS,  Gabb,  1864, 

Etymology,  ala,  a  visg. 

Exampla,  Aloria  tiifida,  Phillips,  sp. ;  A.  cingulata,  Field 
and  Boux,  sp. 

Shell  turreted,  fusiform,  tennmating  anteriorly  by  »can»l; 
wing  digitated  or  pahnated,  formed  by  the  prolougatton  of  tlu 
froa  border  of  the  last  whorl,  and  which  is  applied  against  tlw 
last  whorl  but  one,  but  never  adheres  to  the  rest  of  the  spi»; 
posterior  canal  wanting;  right  lip  without  a  sinus, 

Dialribution,  about  50  specjos.  Jnra£sic  Europe,  Himiliyi 
Mountains,  South  Africa.  Crotnceous,  9  species.  Kngknrf, 
France,  Germany. 

The  species  of  this  genua  have  been  referred  to  AMldlono, 
Pleroctra,  and  Aporrhait. 

DxAsTHEUA.,  Fiette. 
Shell  with  continuons  Taricoa. 
Distribution.    Lower  Oolites.    Franc*. 

Ptlicaria  vemia,  Adams,  has  a  spiral  she]] ;  the  spire  »t  adult 
covered  with  an  enamel  coat ;  aperture  ovato )  onter  lip  BinnotK, 
sharp- edged, 

P  BmjumjA,  Hall,  183T. 

Shell  more  or  less  fiisiform ;  whorls  coiivex,  the  last 

enlarged;  columella  truncated;  outer  !ip  tliin,  wil^ 

notch  OT  Binus  at  the  margin  near  its  junction  with  tlie 

JWstriimtion,  S  a^iecina.    daxNiiniiBKitta,    tuHana.. 
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aASTEBOPODA. 

[Family  VERMETiDiE.] 

The  sliells  of  species  of  this  fieunily  are  distingmshed  from 
those  of  the  SerptUcd  by  the  presence  of  a  spiral  nucleiis  and  of 
concave  smooth  interior  septa. 

If  the  shell  is  formed  of  a  solid  matter  strongly  sculptured 
with  longitudinal  grooves  or  scales,  or  of  a  brownish  colour,  it 
is  certainly  formed  by  a  Vermetiu;  but  if  the  shell  is  of  a  soft 
earthy  matter,  feebly  longitudinally  grooved,  it  is  doubtful  to 
which  it  belongs. 

The  shells  of  the  SerpultdcB  have  an  anal  opening  (except 
Cfymospira),  and  appear  only  to  be  composed  of  two  layers,  the 
VermetidcB  having  three. 

The  interior  of  several  species  contains  very  long  lamellsB, 
generally  regarded  of  generic  value ;  but  they  are  dissolved 
with  age,  like  the  teeth  of  some  species  of  Fupa. 

All  the  Vermeti  are  viviparous,  and  the  lamellae  within  the 
tubes  may  serve  for  the  retention  of  the  fry. 

The  genera  and  sub-genera  contained  in  this  family  are  Yeb- 
ItETUS  {Fetaloconchus,  Serpulorbis)  (p.  249),  and  SnJQUARlA 
(p.  249). 

[Family  Cjecwjr,'] 

BheU  with  a  spiral  nucleus;  tubular,  regular,  sometimes 
fixed  aperture  orbicular ;  operculum  homy,  multispiral ;  margin 
sometimes  fimbriated. 

C-EOUM,  Fleming.* 
Nttdear  whorU  orbicular,  in  the  same  plane  as  the  adult,  fre- 
quently decollated ;  operculum  concave  or  flattened. 

Sections : — Slephantulum,  Comparatively  of  large  size,  tapering; 

sculpture  longitudinal. 
DisMhtUum,  9  species.    Mazatlan  (6),  West  Indies,  Mauritius. 
Fo$»il,  1  species  (0.  liratum),  Carpenter.   Cor.  Crag.    Sritton. 

AneUum  (typical  CsBca).    AduU  shdl  annulated. 

Di&trihuiumt  14  species.  Europe,  Matzatlan,  Australia,  Japan. 
Fossil^  2  species.    Eocene.    Paris,  Suffolk. 

Fartulum,    Smooth,  cylindrical. 

IHstribtUum,  10  species.      Mazatlan,  Teneriffe,  Singapore, 
Australia. 
Fossil,  C.  mamilkUum,  S.  Wood.    Cor.  Crag.    Sutton. 

8ub-genera : — ^Bbochina,  Qray. 
Type,  Dentalium  glabnim,  Mont. 

•  866p.84« 

0  "»» 


UAKtlAL    OF    THE    KOLLUSOl. 

Sfifiilita  Cacuin,  Bmoott;  aperture sjmple,  acute;  apexcluwj 
f  &  Tnainilliifwj  plug ;  operculum,  conyex. 
.pittnbutiim,  iepeoiea.     Europe,  West  lodiea,  Uamtlon. 

Ueiocesu,  Carpenter. 

BlymcHogy,  mtion,  rather  Email;  «tq«,  horn. 
fuuni;  i/iffZ  spiral  or  flat ;  aduft  Bomewhat  inflated;  tpntut 
oblique;  operculum  spimi,  scarcely  eoncaye, 
DUtrihution,  3  Epecies.     West  ludies. 


[ 


I 


BrazBLOOEKAa,  Carpeater,  185S. 


Styrnologt/,  atrtbloe,  twisted;  uras,  horn. 

Bhell  vith  the  Bpire  not  decollated,  no  'pl'og  fonned ;  it 
whoTh  orbicular,  pcrpendicolar  to  tho  plane  of  the  odul' 
plane  of  growth  is  flat,  as  in  Ciwiiin,  tut  some  examples  haw  i 
slight  twist,  forming  an  approach  to  Mciocerat. 

Foisil,  4  epecies.    Eocene.    Hampehire,  Paria.  I 

FiJmY  T.— TUEEITELLTD^* 

Includes  Tubeitblla,  PaOTO,  Mmji.ta,  and 
CiSatOSB,  Coquand,  1860. 

Byrumym,  Omphalia,  Zekeli,  1652  (non  OnqthalUu,  VtaSff^ 
1847). 

EisampU,  TnrriteUa  Benanxiana,  D'Orbigny. 

BMl  thicker,  and  with  more  rapidly  increaaing  whorls  flua 
in  Turritdla,  often  pnpifonn;  apertors  rounded,  continiumi; 
outer  Up  notched  or  einuated  by  an  impressed  furrow,  vlud 
winds  round  the  last  vhorl ;  columella  UBually  difctinctly  ant 
bilicated. 

Diilribvtion,  32  epecies.  Cretaceous.  Europe,  India,  aa 
America. 

[Faiolt  SOAIiAHUIXStl 
Indodee  ScalAbiA  and  the  aub-geneia  EglMi,  Pyrgitau,  an 
Cirottrtma,  AlSrch. 
BhtU  solid,  Tarices  irregular,  whorls  generally  oanoeUatcd. 

COOBLEABIA,  BlftUII. 

Synonym,  Chilooyolos,  BKam. 


eASTBSOPODA. 

8heU  tnrricnlated,  thick ;  aperture  circular,  oontinuoiiB,  witli 
ft   large  expanded  border. 

Faml,  2  species.    Saint  OassiaD  bedd,  Austria. 

HoLOPELLA,  McCoy,  1852 

Example,  H.  gregaria,  Sow.  (Turritella),  Sil.  Syst.  t.  8,  f.  1. 

Etymology^  *olos,  entire,  and  cpe,  an  aperture. 

Shell  elongated,  slender,  of  numerous  gradually  increasing 
wHorls,  generally  crossed  by  elightly  arched  striae ;  mouth  cir- 
cular, with  the  peristome  entire ;  base  rounded,  With  or  without 
a  minute  umbilicus. 

The  shells  of  the  species  composing  this  genus  differ  from 
those  of  TurriUUa  in  the  continuous  peristome  and  definite 
nrand  margin  to  the  aperture,  thus  approaching  much  nearer 
to  Scalaria, 

Fornix  12  species.     Silurian— Trias.    Europe,  United  States. 

Family  IV.— MzLANiADiE.* 

Melaioa. — Tentacles  long,  with  eyes  on  the  exterior  side  at 
about  a  third  of  the  length ;  margin  of  the  mantle  festooned. 

8ub-genera,  Vibex,  Melanatriay  HerMtnuSt  and 

Philopotamie,  Layard,  P.  stdcatay  Beeye,  sp.  Operculttm  sub- 
spiral  ;  nucleus  marginal.  Shell  solid,  paludiniform.  Dietribu- 
Hon,  5  species.     Ceylon.     Habit  of  TaruUia. 

Paludomtjs  {Type,  P.  conicus,  Gray),  as  restricted  by  the 
separation  of  FhUopotamie  and  Tanalia,  is  characterised  by  the 
sonoentric  structure  of  the  adult  operculum  resembling  that  of 
Fialtidina,  and  a  spiral  nucleus  situated  about  the  middle  of  its 
height,  and  nearest  to  the  left  margin. 

Distributum,  India,  Burmah,  Egypt,  East  Indian  Archipelago, 
Mauritius,  Ceylon  (2  species,  reduced  from  14).  In  tanks  and 
marshes. 

Sub-genus,  Tanalia,  Gray. 

Synonym,  Ganga,  Layard,  founded  upon  certain  monstrous 
forms  of  T.  aculeata. 

Type,  T.  aculeata  Chemnitz. 

SheU  semiglobose,  costate,  nodulose;  mouth  yery  large,  ovate; 
operculum  unguiculate ;  nucleus  marginaL 

Distribution,  2  species.  Inhabiting  mountain  streams,  ad- 
hering to  rocks,  or  crawling  oyer  sandy  bottoms^  Ceylon.. 

FoiiH,  2  specdes.    Upper  Chalk.    C^ooaKk 


HAKUAL   OF  THE 

lO,  L«&,  1831. 

Bynonymt,  UolaAuns  and  Ceripbaflia,  S'w&mAaa;  FtenioMn 
■$ni  Strepoma,  But ;  Try])«noBloma,  Lea ;  TelesoopoUa,  Qraj'. 

Type,  1.  fluvialis,  Say  (Fasus). 

Animal  ■wiQi  the  mantle  miirgin  plain;  eyes  at  tlie  baie  d 
■  ift«  tentaclos,  which  are  short;  operculum  snbspiral. 

Shdl  faailbnn,  inflated,  conical  or  OTal ;  &pertur«  {irodumi 
'into  a  more  or  loes  obTaoua  cann!  in  front. 

JXstrtbuiion,  IW)  spedea.     North  Aoieriea, 

Sub-^uora,  Lilliaiia,  Holdemon,  1640.  Si/aonymt,  in^ 
.trerna,  naldoman;  Potodoma,  Sw. ;  Glotalla,  Gray. 

Columdta  calloasly  thickened  above  and  betov;  bus  tl 
tiporture  notched.     JH»irihution,  31  gpedes.     North  AmeriiK. 

SlrephohoM,  Loa,  1861  (Uogara  ep.,  A.  and  H.  Aduut 
SMI  -with  a  retorse  canal  at  the  base  of  the  squsrid  apeiUu*. 

DiitribuHoa,  8  speciaa.    North  America. 

Gteotoma,  ShntUeworth,  1M5. 

Synonym*,  Qoniobaais,  Lea,  18G2 ;  Eniycoelon,  Lea, 

Shell  Bolid,  OTal,  oblong,  or  turretcd ;  many  forme  resemldg 
Paludomui;  aperture  subrhomboidal.  BuboDgular  in  fnot, 
without  a  canal ;  columella  frequently  cailoosly  thjckeiwl 
above ;  opcrcidum  Bubspiral,  as  in  J/Wanui. 

Diitribulion,  2$9  epotdes.     United  States. 

Fossil,  8  epecios.    Eooene.    North  America. 

Sub-genera.  Schiiostoma,  Lea,  1S42  {SMioehilas,  Left:  Ifala- 
loma  carinifera,  Anthony);  aperture  with  a  slit  in  the  '^^gt 
part  of  the  outer  lip  immediately  under  the  sntore.  IHAtOmt 
lion,  27  Hpeoiea.     North  America. 

Meseschiza,  Lea,  1664.  Sht  in  the  middle  of  the  outer  1^ 
M.  Qroavsiiori.     Indiana. 

Pat.at^tt.ttpi*,  Bourguignat,  1863.  I 

Dedicated  to  Dr.  PaJadilho.  ' 

Shcli  somewhat  resembling  that  of  Acme  ;  test  thin,  crystal* 

line,  extremely  fragile ;   baso  of  aperture  produced   in  front ; 

peristome  continuoua,   thin,  truncated;  outer   lip  with  a  alit 

towards  the  suture. 

Ditlribiition,  3  species.    Fresh-water  deposits.    Horault.   Oa 

of  the  Bpectes  is  ^\mg  \iv  'Clio  ■n.'ei.i^iiairaftiwA.  Q\'^&HMi:;^i;Ui(a. 


OASTEROPODA. 

BUGESIA,  Paladillie,  1866. 

Shell  resembling  somewliat  a  very  small  Cerithium  or  mioro- 
aoqpio  Lithasiay  but  differing  generically  in  baying  a  wide, 
compressed,  not  callous  columella  like  tbat  of  Lacuna* 

JHstribtUiony  B,  Bourguignati,  In  wasbings  of  tbe  Biyer  Lez, 
IContpellier. 

ANCfULOSA,  Say,  1821. 

BynonymSf  Leptoxis,  Bafinesque ;  Anculotus  auctores. 
Type,  A.  prsemorsus. 

8?iell  oyal ;  aperture  entire  and  rounded  in  front ;  columella 
callously  tbickened  aboye. 

Ditiributian,  31  species.    Nortb  America. 

Melanopsis,  including  Pirena^  see  p.  248,  W.  M.,  ii. 

Family  YII. — Paluddtu)^.* 

Tbe  genera  contained  in  tbis  family  are — 

Palttdika,  Ampullaria  {Pomttd,  Marisa,  Asolene)^  Lanistes, 
Heladomus,  Bithinia,  witb  tbe  following  sub-genera  of  tbe 
last: — 

Stenothyra  {Nematura),  Hydrohia,  Syncera,  Pdludinella,  Lit' 
torindla,  Amnicola,  and 

MoiTESSlERiA,  Bourguignat,  1863. 

Type,  Paludina  Simoniana,  Cbarpentier. 

Shell  somewbat  similar  to  tbat  of  Acme;  test  pitted;  de- 
pressions octagonal,  tetragonal,  and  rounded  according  to  tbeir 
position;  peristome  externally  tbickened;  no  operculum  baa 
heen  obseryed. 

JDUtribtUum,  1  species.  Saline  springs  at  Eouradade  (Py- 
renees). 

FoBsil,  3  species.   Alluyium  of  tbe  riyer  Gkironne,  at  Toulouse. 

PoMATiOPSis,  Tyron,  1866. 

Synonym,  Cbilocylus,  Gill. 

Shell  elongated ;  margin  of  aperture  sligbtly  expanded ;  oper> 
culum  corneous,  subspiral,  witbout  an  interxxal  process. 

Animal  like  tbat  of  Hydrohiay  but  tbe  foot  is  fiimisbed  witb 
lateral  sinuses ;  terrestrial  or  ampbibious. 

Distribution,     species.    America* 


Includee  Lmopi  (p.  255),  Eissoika  (p.  256).  Biasqa  {p.  2M).  . 
and  the  foUowing  additional  genera : — 

DiAflTOHA,  DeshByea,  1864. 

Typf,  Meknia  ooetellata,  Lamarck. 

8^!!  elongated,  tmreted ;  whorla  with  Taricefl ;  apettore  thj  I 
obliqu'},  Bemi-limate.  outiro;  base  sinuated,  aubangnlai;  fm-M 
terior  angle  acute,  detached  from  tho  pennltiinate  whorl;  SfM 
thin,  curyed;  columella  concsTe.  depressed,  narrow^ 

Foseil,  i  species.     Eocene.     Paris  ha^. 

AjjpmTHUjLMra,  P.  Carpenter,  1865. 

Type,  A.  inclusoa.     Weet  Ooast  of  North  Anterica. 

Shell  like  Siaaoa,  nuolena  largo ;  aperture  wilh  a  prodnnd 
Up,  suddenly  contracted  in  the  adult. 

This  genuB  bears  the  same  rolatjoa  to  Sitioa  that  SieatltHM 
does  to  Utlitina. 

KEiMSTOiii,  Deshayoa,  1848. 

Type,  Melania  morgiData,  Lamk, 

Shell  eloDgat«d,  turriculatod,  regularljr  conical ;  geneiallf 
BtTiat<>d  transversely.  Aperture  entire,  short.  eOnse  at  the  bue, 
angulated  posteriorly;  columella  short,  callous;  the  peri- 
stome  entire,  the  left  hp  broad  and  thick,   the  right  brMdlf 

Fufiil,  Eocene,  G  species;  Paris  basin.  Belgium,  Eng^ud, 
.ftinjaub.     Cretaccoaa,  6  species  ;  India,  Gosau.  | 

PmiosTOMA,  Deshnyes,  18G4. 
Typt,  F.  tuba.    likKene.    Orignon,  Foria. 
£^el{  elongated,  tnrricnlated ;  peristome  contmuooB,  cucolir, 
very  dilated  and  margined ;    columella  very  broad,  expanded, 

and  continuous  with  the  peristome, 

ScAUOLA,  Adams,  I860. 

Typt,  a  bells. 

Animal  with  the  lostrom  elongated,  cylindrical,  uuralaM. 
bifid  at  the  end ;  tentacles  filiform,  eySB  rrominent,  blook  it 
the  outer  base  of  the  tentacles ; '  foot  short,  ovate,  posteiiffll; 
aub-aconiinate;  operculum  comeoos,  oyate,  sMbqiiial;  nudeui 
Bubt«niunfd. 


GASTEROPODA. 

Shell  turreted,  umbilicated  or  rimose ;  aperture  more  or  lesa 
circulax ;  peristome  contmuouB ;  margin  straiglit,  acute. 

The  species  have  the  habit  of  agglutinating  grains  of  sand  to 
the  surface  of  the  shell. 

Distribution,  4  species.    Japan,  Philippines,  2 — 70  fathoms. 

Fossil,  1  species,    Oligooene,  Latdorf. 

MiCBOSTELMAy  A.  Adams,  1863. 

Type,  M.  Dsedala,  Adams.    Japan,  48  fathoms. 

SMI  turreted,  ovate,  rimose,  somewhat  resembling  Fyrami' 
delta  ;  spire  conical ;  whorls  longitudinally  plicated.  Aperture 
oblong,  produced  in  front,  sub-canaliculate ;  columella  thick- 
ened, straightish ;  lip  simple. 

Fossil,  1  species.    Sub-apennine  formation.    Asti,  Italy. 

Bableeia,  Clark» 

Named  in  honour  of  the  late  G.  Barlee. 

Type,  Turbo  ruber,  Montagu.    Britain,  Mediterranean. 

Animal  and  sJiell  related  to  Rissoa  ;  mantle  and  opercular  lobe 
destitute  of  filaments ;  operculum  solid,  auriform,  and  gibbous, 
nucleus  ezcentric. 

Distribution,  3  species.    Atlantic  and  Pacific  Oceans. 

[Family  Skeneid^] 
Includes  Skenea  (p.  256),  and 

HoMALOOYKA,  Jefi&eys,  1867. 

Synonyms,  Omalogyra,  JefiBreys;  Spira,  Brown;  Ammoni- 
oerina,  Costa,  1861. 

Etymology,  a  flat  circle. 

Type,  H.  atomus,  Philippi  (Skenea  nitidissima,  P.  and  H.). 

Animal  with  a  flattened  body,  no  tentacles ;  eyes  sessile,  and 
p}jaced  behind  the  head. 

BheU  minute,  forming  a  flat  coU ;  spire  inyolute ;  whorls 
more  or  less  angulated ;  mouth  clasping  both  sides  of  the  peri- 
phery ;  operculum  few-whorled,  with  a  central  nucleus. 

The  upper  part  of  the  body  of  H,  atomus  is  partially  ciliated. 
The  tongue  has  only  a  single  row  of  teeth,  resembling  miniature 
shark's  teeth. 

Distribution,  2  species.  In  pools,  and  just  beyond  low  water, 
on  sea-weeds  and  Zostera,  Norway,  Britain,  France,  shores  of 
the  Mediterranean. 

Fossil,  upper  tertiary  deposits. 


tfAHVAL  OF  THE   KOld-VBOl. 

Familt  VI. — LnroEDnii*.' 

The  genera  are — 
LiTTOKiKA,    indadiag    Ttttaria,     Modalxu,     uu]    SJuJIi; 
IjACUka,  and 

FosaAHTTB,  Philippi  (p.  253). 

Eynoaymi,  Phaeianema,  Wood;  SIsraTignia,  Atadot. 

Shell  perforated,  eculptored;  inner  lip  thin;  apeituiBM 
Innate ;  operculum  not  spiral. 

Ammal  with  two  froatal  lobes  botween  the  tientaclea. 

Diatribation,  43  species,  including  epedee  of  the  sab-gOHii. 
Mediterranean  and  tropical  eeas. 

Fosiil,  4  species.    Miocene.    Europe.  ■ 

.         Buh'genera,  Conradia,  GorUhoayia,  Cilhna,  Oottoiaa. 
I         Fouaritui,  Adania,  differa  tram  Fo»iotv»  in  th«  curred  iimtr 
Up  and  circular  aperturo.    2  epecies.    Australia, 

liapit,  H.  and  A.  Adams.  Columella  ydth  a  plait ;  in  i 
anomaia  it  is  almost  obaolete.    4  species.    Jamaica  and  Jluii- 

LaoUTTELLA,  Dcshayos,  ISW, 

Fti/mdogi/,  ditnintttive  oS  Laruna  (aeo  p,  235). 

Type,  L.  dopreasa,  Deah.     Eocene.     Paris. 

Shell  ovate,  thin,  pellucid,  shining,  Tory  depressed ;  tpn 
obtuse;  aperture  large,  dilated;  ou(«r  lip  thin,  reflected;  c^- 
msila  narrow,  thin,  concave,  grooved,  with  the  base  praforttil 

PEACiJiaA,  Mayer,  1864. 

Dedicated  to  M.  Baulin. 

Type,  Odoslomia  alligata,  Deehayea.    Bocene.     Paris  bum. 

SMI  turbinated,  oval-oblong,  moderately  thick,  Epirally  enl- 
cated;  whoria  rapidly  increasing,  convex;  last  whorl  ntj 
large  ;  apei'turo  large,  angulated  posteriorly,  expanded  in  frost; 
columella  broad,  arcuate,  flattened,  with  a  prominent  tnb«r- 
culouB  tooth. 

EtJOTCLUs,  E.  DoslongchampB,  1860. 

Etynwlogi/,  tu-kiMoi,  circling,  in  allueioa  to  the 
plications  or  rings  of  the  spire  and  hose, 

SxampUt,  Turbo  omatus,  Sow.  ;  T.  capitaneus,  Mlinst, 


OASTBROPOD*. 


Synoiii/m,  Amberleya,*  Morris  and  Iiycett. 
Bhdl  very  thin  (wiOiout  a  nacreonB  layer  P) ;  spire  «loiigated, 
almost  tarriculated ;  snrfiice  oruaxoented  by  longitudinal  plica- 


Fig.  U.  Eiuyclia  gatilatut,  DnU 

turns   and  nodes;    aperture  oval,  angnUr  aboTo;    lip  semi* 
circular,  thin ;  columella  flattened,  imperforated. 

Fotail,  23  species.    Upper  Lias —  Kelloway  Bock.    England 
France,  Germany. 

[Fahilt  Soi.ABmB] 
Oon  tains — 

SoLASiUM  (boo  p.  233). 

Sub-genera,  Torinia,  Gray. 

Philippia,  Gray  (p.  253).    SMI  trochiform ;  mnbilicu  small. 
Fouil,  3  epecicB.    Uiocene.    America. 

ViKului,  DeBhayes,      Shell  discoid ;  ombilicoa  very  narrow, 
inferior  angle  of  the  aperture  extended  and  obliqne. 

ADEOSBIS  (p.   2G6),  ClSRUB  [p.    271),    DiSCOHXUX  (p.  SS3), 

EcoxFiuj.ue  (pp.  267,  346),  Blfeontia  (p.  2a3),  PiArraxoii* 
(p.  254),  FnAHEBOmTUS  (p.  267),  Maolt^ba  (p.  Mb). 
■  Thli  DHU  WH  pnliUilwd  In  19M,  knt  tlu  giau  ni  inniaclaiUT  cIwuMi^mA. 


XAIIUAL  or  THB.  WOUAmOkm 

OpBUJrrJL,  Tannzsm  (p.  SOT),  iru  fimndid  on  wfitdmd 
itfdcItMW,  wifh  Tocy  dflndfir  ^pborla.  Mr.  BQlingsv^gndttei 
aadifltinci,  and  distangniahes  tlwm  m  foUowi: — ^"In  Jfadmi 
the  aperture  is  entire,  and  the  whorii  nmudly  luge,  hnl  in 
OphiUta  it  haa  a  ainna  below  and  a  notch  above»  whik  tin 
whorla  are  uaually  more  aLandAr. 

*' In  if  ocZufw  cfVR  tttoto  (Billing)  there  ia  a  aort  of  qpM 
and  alflo  there  are  indicationa  of  a  nnna  in  the  lip  on  Iha  ill 
aide,  but  they  are  only  inQ^ieaHy  dereloped."— (Billing^) 

SxBoraoflSTUJB^  Hall. 

Etymology^  «ffiepAo,  I  turn,  and  9tjfiii»t  oolninella. 

8MI  Bul^Iobciee  or  ovoid;  j^ira  anuiUy  body  whoil  large ni 
yentricose;  outer  lip  thin;  oolnmaUatviatodorapuaUygnNmi 
within,  not  reflected;  nmbiliona  waaliag ;  apertnva  orali« 
transversely  oral ;  apparently  rdated  to  JPbilyafDnuk 

Distrihution^  10  speciea.    ^urian.    United  Statea. 

Heliogeyptus,  D'Orbigny,  1850. 

Shell  depressed,  orbicular;  whorls  embracing;  umbilioated 
on  both  sides ;  aperture  vertical,  oval  transverse. 

Distribution,  H,  pusilluSy  Coral  Bag,  France,  Gfrermanj; 
H.  radiatus,    TJ.  G.  S.    Blackdown,  Mans. 

[Family  Iakthdhd^] 
Includes — 
Iantudta  and  £eclt7ZIA  (see  p.  285). 

Family  XII.— Calyptrjeidje.* 
Platycebas,  Conrad,  1840  (see  p.  277). 

Type,  Pileopsis  vetusta,  Sowerby. 

Synonyms f  Acroculia,  Phillips,  1841;  Orthonychia,  HaU,  IMSn 

Shell  depressed,  subglobose  to  oblique,  subconical;  span 
small ;  whorls  few,  free  or  contiguous ;  aperture  more  or  leu 
expanded,  often  campanulated,  entire  or  sinuous. 

Many  species  show  a  sinuosity  of  the  strise,  indicating  a  notsh 
in  the  margin  of  the  aperture  during  the  first  stages  of  grow^ 
Mr.  Hall  has  been  unable  to  recognise  the  peculiar  muscohr 
impressions  which  are  characteiistic  of  Pileopsis,  Specimens  d 
aume  species  show  the  expansion  of  the  columellar  lip,  and  i^ 
partial  or  en^ic^  -onion  V^Nik  \5aft  "soVoiioTL^  presenting  all  tkr 
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OASTEBOPODA. 

appeciranoe  of  a  thin  ooltunella  with  a  deep  umbilions.     P. 
dumomm  is  epiniferous  ;  P.  aubredum  is  simply  beiit  or  arcuate. 
Dittributumy  46  species.     Silurian — Carbomferoiis.    Europe, 
North  America. 

PaMILY  IX. — TURBINIDiE* 

Includes  Phasiakella  (p.  263),  Impebatob  (p.  264),  Txtbbo 
(p.  263),  with  the  following  sub-genera : — 

CaUopoma^  Gray*  Distinguished  by  the  extreme  complexity 
of  the  operculum.  "  The  opercula  of  C,  fluctuowm.  Gray  (Turbo) 
(llaz.),  are  flat,  and  coyered  with  a  dark  homy  layer  inside,  dis- 
playing about  6  whorls.  Outside  with  a  broad,  central,  spiral 
callus,  white  and  granular,  concealing  the  umbilicus,  with 
extremely  minute  pustules  over  the  surface,  sometimes  with  a 
tefw  sharp  prickles.  A  deeply  cut  groove  surrounds  the  callus, 
followed  by  a  green,  plaited,  spiral  frill  prickly  inside.  Between 
this  and  the  outor  margin  are  4 — 6  fine  emerald  necklaces,  sup- 
ported on  slender  spiral  ribs,  with  deeply  channeled  interspaces. 
Xhe  operculum  of  C,  sasfosum^  inhabiting  Panama,  is  formed  on 
Wk  much  coarser  plan." — (P.  Carpenter.) 

Uvanillay  Gray.    Example,  U.  olivaceay  Mexico. 
IMstingaished  by  the  absence  of  an  umbilicus,  and  the  bi 
ridged  operculum. 

DUtribution,  3  species.    Mazatlan,  Mexico. 

Phasiaitella. 

Sub-genus,  Eucotmia,  P.  Caipenter,  1864. 
BHymology,  eu,  well,  and  cotmia,  adorned. 
8?iell  solid,  yariegated  as  in  PhananeUa;  aperture  and  whorls 
fecund ;  axis  umbilicated. 

Distribution,  4  species.    Cape  St.  Lucas. 

Troghus. 

With  the  following  sub-genera  and  sections : — 

Margarita,  Leach  (p.  265).  Example,  T.  helioinufl,  Fabr. 
J8heU  small,  pearly,  and  umbilicated ;  lateral  cirri,  3 — 7  in 
British  species.  No  typical  Trochi  appear  to  inhabit  North-East 
^jnerica,  only  those  of  this  section.     3  species,  Britain. 

Oibbula,  Leach  (p.  265).  Example,  T.  magus,  Linn6.  Shell 
low-spired  and  umbilicated ;  lateral  drri,  3  on  each  side  in  the 
^ritidi  species. 

Circulus,  Jeffireys.     SJiell  very  small,  nearly  flja.V«^<yi.^''if45oi. 
%n  exceedingly  wide  and  open  umbiiit^xiA.  Exam'jl.e^'Vi^s::^'^?^^^ 


Cnmisyi,*  Beqaleni  lateral  cirri,  3  on  each  side  (KUnetima  i 
on  one  side,  and  3  on  the  other.— Clarke).  Fo«fl,  in  Uie  Coal- 
line  Crag;  Britain;  Calaitia.     XiVi'n^,  Britain ;  MuditetmiauL 

Trochococklea,  Elciii.  Bpiro  moderately  raised  ;  base,  slight) j 
ambilicated  in  tho  adult,  perforated  in  tlie  young,  pillar  lip  tiA 
a  strong  tiibercular  tooth.  Latora]  appendages  3  to  4  on  uil 
aide.  Sxample,  T.  lineatiu,  Da  Costa.  Britain,  Fnuice,  Sfm, 
Mogador. 

y.diphinus,  Leai^h.  Spire  pyramidal,  base  imiierforwrf; 
pillar  lip  notched  or  sngulsted  ut  the  lower  port.  Enunjb, 
1.  graniiiutus,  Bom.     7  species,  Britain. 

Omphaliua,  Fhilippi.  Type,  Ttochus  viridulus.  GnuL 
MazstJan. 

Bhdl  with  a  epiral  ridge  Enrrooading  the  mnbilicoi,  enihnt 
in  one  or  more  tuberclea  on  the  coltimella. 

DisMbution,  4  species.     Mazutlan,  China. 

Pyramii,  Eniila,  ite. 

BOTELLA  [see  p.  205). 

Snb-genera.  Itawla  (I.  caronata),  Adams.  Bhdl 
conical,  pillar  edge  crenated ;  vchorls  rounded;  ax 
cated ;  operculam  orbicular,  of  many  whorls. 

ChryeotUyma,  Gray.  Turbo  Nicobaricum,  Gmel.,  related  9 
leanda.     Pillar  edge  callous  ;  operculum,  homy,  Bpiral. 

Microthyca,  Ailnms,  differs  from  Ttanda  in  its  conlianonB  pei- 
Btome  and  thickened  outer  lip.     1  species,  Japan. 

UinlonrUa,  Adams.  Bhtll  porcellanouB,  small,  turUukted, 
allied  to  ChTyeostoma,  but  the  aperture  is  circular,  and  the  nil 
imperforate.     1  specieB,  Japan. 

Lbucorhtkchia,  Crosse,  1867. 

Etymohgy.,  Uuam,  white;  rhynchion,  a  beak. 

Type,  L.  Coledonica,  Crosse ;  inhabits  under  stones.  Not 
Caledonia. 

Shell  depressed,  sub-discoid,  nmbilicalod,  polished,  of  &■ 
whorls;  aperture  rounded,  not  nacreous.  A  thick  caUos^ 
arises  from  the  front  margin  of  the  aperture  and  the  coluioilh 
lip,  and  is  continued  as  a  free  rostrated  process  orer  the  d» 
bilicuB.    Operculum  corneous,  rounded,  multiepijraJ;  nudflM, 


OASTEBOPODA. 

Teinostoma,  H.  and  A.  Adams,  1853. 

Tyjtet  T.  politum. 
Synonym,  Calceolina,  A.  Adams. 

Shell  like  Botdla,  with  a  greatly  produced  mouth  and  callus. 
It  resembles  Cyclops  among  the  Nasaidce,  and  in  the  appear- 
ance of  the  base  Streptaxia,  and  Anostoma  among  the  Hdicida, 
Distribution,  9  species.  Japan,  Mazatlan,  St.  Helena,  Jamaica. 
FmsH,  10  species.    Eocene.    Paris  basin. 

Etkat.ta,  H.  and  A.  Adams. 

Shdl  of  the  general  aspect  of  Vitrintlla,  but  agreeing  with 
Botella  in  haying  a  callous  base,  and  differing  from  the  typical 
species  of  that  genus  in  being  frequently  sculptured;  in  the 
callus  winding  round,  generally  not  coyering,  the  umbilicus ; 
and  in  the  outside  of  the  ccdlus  not  being  glossy.  The  lip  is 
generally  not  reflected  oyer  the  body  whorl. 

They  appear  to  retain  permanently  the  young  state  of  Tei- 
nostoma. 

Distribution,  12  species,  inhabiting  deep  water.  Mazatlan, 
Jamaica,  Japan. 

MONODONTA. 

DsLPHlNTTiiA.  (including  Collonia,  Liotia,  Serpularia,  and 
Orossostoma), 

Cyclostrema,  with  Adeorbis  and  Vitrindla  as  sub-genera. 
8T0MATELLA,  Gena,  and  Bbodebifia. 

Family  X. — HaltotedjE. 

Sub-family,  Hauotin-E. 

Genera — Hauotis  (p.  268),  Stomatia  (p.  268),  TEixoTlib 
(p.  269). 

Sub-family,  Scisstibellika. 

Genera— SciSBTniELLA  (p.  269),  Pleurotomaria  (p.  270), 
{Baphistoma  and  Scalites  are  merely  sections  of  this  genus), 
MuBCHisoNiA  (p.  270),  Catantostoma  (p.  270),  Trochotoma 
(p.  271),  with  the  following  additional  genera  and  eub-genera : — 

Pleurotomaria  (see  p.  270). 

Sub-genera: — Leptomaria,  E.  Deslongchamps,  1865.  L, 
amcena,  Deslong.,  sp.  Shell  like  Pleurotomaria;  the  respiratory 
elit  is  narrow  and  elongated. 

Distribution,  Inferior  oolite — Cretaceous. 

C^ionta,  E.  Deslong.,  1865.  (,Hel\cvm,^•^^setfi^^.^^3^V*M 
/bffnts,  Deslong.,  sp.    8he\l  oi  &  xo\aA<A  «sA  ^m\»s^  ^^« 


MWTIAl.    OP    THE    MOU.rSCA. 

P^irfoM  smooUi  or  but  Blightly  ornamented,  slit  ncccanTclf 
bhort,  i^motiinos  reduced  to  b,  isiiupl<)  fold ;  Uto  bond  (KcopW 
tha  middlo  of  lie  whorl,  and  is  only  -risible  on  tho  bodj  iriiort. 

DittribuUvn.  The  Epc>ci«a  are  niimeroua  in  the  Carbomfsran 
syatcni,  and  range  to  the  Uidd]e  Lins. 

In  the  typical  PleuTotomaT'a  the  slit  is  large,  uul  th«  \t^ 
is  never  concealed  by  the  whorls  of  the  spire. 

BoniBUOPE,  JeSreys,  1856. 

BtymtAogy,  ichitme,  a  slit,  and  {ipf,  a  bole. 

Bynonfm,  Woodwurdia,  Fischer,  18G1. 

Tj;pe,  S.  Btriatula,  Ph.    Ueditentincan. 

Shdl  like  Scietnrella,  but  the  spire  is  lAt<»«Uy  oomprened,  Ht^ 
in  Stomatit,  and  is  not  so  trochiform.  The  slit  in  the  periston^' 
of  tho  young  shell  is  converted  into  a  furamrai  in  the  adult ;  it 
does  not  couimenco  nnlil  the  aniuial  w  half  groim. 

S.  ttriaiala  is  a  littoral  species,  whilst  nil  Iho  epscios  of  StU- 
lurella  iuhttbit  (U'ep  wiityr. 

Foatil,  1  epecioB,  Miocene,  Bordeaux. 

Diatribution,  i  species.    Uediterranean,  Japan. 

Sdeetireila  and  SchUmope  are  the  analogues  respectiTel;  to 
Flevrokrmaria  and  Troeholoma,  differing  only  in  size ;  bat  in  tbi 
two  former  genera  the  shell  is  translucent,  not  nacreous,  is  is 
the  two  latter. 

DmtEMA&iA*  (pars,  D'Orb.),  E.  Deslongcluunps,  I86S. 


9  Mfiht   d.  Tooth  OB  iht  ItfL 

Tt/pt,  D.  quinquecincta,  Ziet.  sp.    Coral  Hag,  Nathaim,  Ae. 

Shell  trochiform  j  in  place  of  the  respiratory  slit  of  frodk^ 
t/ma,  there  are  two  elongated  oval  holes  united  by  a  tranSTOM 
tiasure;  the  base  of  the  shell  preaente  a  large  caUomty,  lb 
nmbiliciifl  is  deeply  excavated,  and  a  rounded  tubenle  ariw 


GASTEBOPODA. 

from  it;  ihe  aperture  is  contracted,  and  the  upper  angle  of 
each  lip  bears  a  more  or  less  distinct  tooth. 

Distribution,  2  species,  Gh:eat  Oolite  and  Coral  Eag,  France 
and  Germany. 

Sub-family — ^Bellerophontin^. 

(Jenera  : — Pobcellia  (p.  344),  Bellerophobt  (p.  344)  (with 
Bucania),  and 

Tbemanotus,  Hall,  1863. 

Type,  Bucania  Chicagoensis,  M*Chesney. 

Shell  thick,  aperture  dilated ;  haying  the  form  of  Bucania, 
Imt  with  a  row  of  isolated  oyal  siphonal  openings  along  the 
middle  of  the  dorsal  side. 

Fossil,  2  species.    Upper  Silurian,  North  America. 

P  Cakinabopsis,  HaU. 

Shell  haying  a  patelloid  aspect.  Spire  usually  attenuated ; 
body  whorl  expanded  abruptly ;  cayity  shallow,  presenting  a 
kind  of  septum  as  in  Crepidula. 

Fossil,  2  species.    Silurian,  America. 

Family  XI. — Fisstjkellid^. 
Deslongchampsia,  M*Coy,  1850. 

Dedicated  to  Dr.  Eudes  Deslongchamps,  the  renowned  French 
palseontologist. 

Type,  D.  Eugenei,  M*Coy,  Mor.  and  Lye. 

,8/iell  patelliform,  apex  acute  excentric ;  with  a  wide  longitu- 
dinal anterior  sulcus,  produced  into  a  rounded  lobe. 

'*  This  genus  differs  from  Metoptoma  in  its  ornamented  surface, 
and  the  front  margin  being  produced  downwards  into  a 
rounded  lobe.  This  latter  structure  would  preyent  the  firm 
adhesion  of  the  shell." — (M*Coy.) 

Fossil,  3  species.  Lower  Oolites.  England,  Normandy, 
Galicia. 

Family  XITE.— Pateludjs. 

Helcion  (Montfort,  p.  278),  Jeflfreys. 

Etymology,  a  breast-collar. 

Synonyms,  NaceUa,  Schumacher;  Patina,  Leach;  Calyptra 
(pars),  Klein. 
Example,  H.  pellucidum.    (Patella  pellucida,  Linn§). 
Shell  Bemio'al,  not  resembling  a  peaked  hat  as  in  PateUa; 


ipox  of  embryonic  shell  Blightly  twisted ;  crown  newt  jn-. 
minent,  innirved,  und  noarlj  terminal,  nsuiiUj  thin,  vitlk  u 
OpaleaMot  huo. 

minimal.  Mantle  fringed  at  ita  edges  with  cirri ;  gill*  not  m 
numerous  as  in  Patella,  auit  forming  a  shorter  plume,  wiud  » 
interrupted  over  the  head. 

UeUiim  lives  on  Laminaria  and  eea-vceds  of  a  Etmllu  biitd, 
and  is  thcrofore  sublittoraL. 

Distribution.  Spetdes  few,  but  haying  an  exIensiTe  rwgk 
Europe,  Weit  and  South  AAica,  Cape  Ilom,  and  Au^tralu, 

Fqi^H,  included  in  I'attlla. 

Lepeta,  Gray  (p.  281). 
Dtneation,  posmblj  &om  kpat,  tha  ancient  niuno  of  Qg' 
limpet. 

T,fpt,  PftteUo  cneca,  Miiller. 

Bhell  miuute,  npex  posterior.     Animal  bliud. 

rP-OPiLiDiuii,  ForbOB  and  Uauley  (p.  2SI}. 

Derivation,  from  its  affinity  to  the  genua  Pilidiwm. 

Tt/pe,  P.  ancyloiije,  Forbes. 

Shill  BJmilar  to  Lepda,  but  differing  in  alvays  having  ft  to- 
tinctly  spiral  apex  and  a  plate  or  septum  inside  the  crowiL 

Animal  blind,  as  Tectura/uiva  and  L^>etaaEai  of  this  tucSj. 

"  The  tongue  is  very  long,  and  the  brown  ceutrsl  spines  con- 
spicuous under  the  nucroscope  resemble  bramble-thomi  is 
miniature." — (Forbes  and  Hanley.) 

Diitribution,  1  epeciee.    Shores  (^  Ireland,  Bootland,  Swtdn 

Oaddtia  (p.  281). 
Sub-genus: — Bmodlia,  Cooper.    Animal  with  broad  flat  tM- 
taclea,  rounded  and  pectinated  in  front,  projecting  beycmd  tki 
shell  1  foot  moderate,  round.    Shdl  as  in  Qadinia. 

Faiuly  XIY. — BEirrALiAi}.B. 
QADUa,  Bang,  1829. 
Synonym,  Helonyx,  Stimpson,  lS6fi. 
Bxamplt,  Dentolium  clavatum,  Gould. 
Bheil  email,  resembling  that  of  DtiUaiium,  oontract«d  n  (&• 
interior  extremity,  polished. 

Animal  ii)Sa.  a  gtQ«&^  «itoii:st;&'wA.  <s^''^^&rvT9ii.\!aiit.^^diiaK^ 
40 


OASTEBOPODA. 

the  extremity;   anal  siphon  longer  than  in   DentcUiump  not 
fissured. 

DutrihtUionf  2  species.     China ;  Atlantic. 

Fouil,  7  species.  Cretaceous-Miocene.  Paris ;  United  States. 

OeDEB  n. — PULMONIFEIIA.* 

Pamh.y  I.— HELICrDiE.t 

SOFHINA,  Benson,   1859. 

Typty  S.  schistostelis,  Bens. 

8heU  like  Helix  ;  columella  callous,  with  a  basal  slit. 

DUtrihution,  3  species.    Moulmein. 

Cyldtdrella  (p.  293). 

Animal  with  no  buccal  plate;  the  lingual  dentition  yaries 
considerably  in  different  species ;  in  C.  scoeva,  Guild.,  the  for- 

no      t      og 

rnula  is  — t^ — ;  the  central  plate  is  small,  obtusely  pointed, 

loU 

the  laterals  are  uncinated,  joined  two  by  two,  upper  edge 
fringed. 

**  C,  Oold/usH  possesses  4  lamellae  on  the  outer  wall  of  the 
whorls.  The  axis  of  C,  turria  and  of  some  other  Mexican  spe- 
cies is  a  highly  polished  tube,  the  young  shells  of  which  must 
haye  a  wide  open  umbilicus.*' — (Bland.) 

Macboceramtjs,  Guilding. 

The  genus  has  affinities  with  BulimuSy  Pupa,  and  OylindreUa, 

AnintcU^friih  an  arcuate  and  striated  buccal  plate;  lingual 

dentition  distinct  from  that  of  CylindreUa;  in  M,  signatua, 

27 . 1 .  27 
Guild.,  =  — \rr^ — ,  the  central  plate  is  narrow,  with  an  obtuse 
100 

tooth,  laterals  with  one  prominent  tooth  sup- 
porting two  denticles  and  a  small-  one  at  the 
base. 

Shdl  with  the  axis  simple  as  in  Bulimus ; 
in  M,  amplus  a  lamella  reyolyes  on  the  axis 
within  the  lower  whorls.  Fig.i6. 

Distribution,  30  species.    The  genus  belongs    ^•°£jJ,2?Sf"*' 
to  the  West  Indian  fauna,  and  has  its  greatest  m.  nffnahu  (Uai—y 
deyelopment  in  Cuba  and  Haiti. 

AcHATnrA. — Sub-genus,  Oeostilbia,  Crosse,  1867. 

Type,  G.  Caledonioa,  Crosse.    New  Caledonica.  | 

•S«ep.385.  tS«6p.S88.  I 


I    Anitnal  nnknown  ;  habit  subterraueaii. 

BhtU  Bunilat  to  Ihat  of  Achaiiiia  oeicuii,  but  the 
not  truncated,  and  the  oiit«r  lip  is  thickened.  ^^^H 

XAirnio>'Y3,  Crosae  and  Fischer,  180T..^^^H 

T^r,  yitrina  SumichrHsti,  Brot.,  Mexico.  ^^^^| 

A  nimnl  elongnted.  too  large  for  cnmplHe  retrsctiaD  into  ft 
shell;  jnw like  ibataf  Arion;  lineal  dentitiou  conaistiiig of 
Borioa  of  uniform  t«eth,  with  a  broad  and  subqundrangmlar  ham 
the  median  tooth  with  a  litrge  contra!  ciup  and  denticlB  on  «c 
ejdo ;  the  laterals  are  hicnspid,  the  iatemal  cusp  long,  Q 
external  short  snd  obtuse,  acmotimoa  accompaniiid  viUi  tl 
rudimeut  of  a  third ;  pulmonanr  orifice  near  the  middle. 

8l.tU  imperforated,  very  thin,  tnuvBiiHrent,  Bubdi-fcoHi 
intermediate  in  form  botweoD  ri'fn'iMi  anil  Sirnyuhpiu. 

Dittribiition,  3  species.     ITexico. 

Faiolt  n.— LouontA.* 
HTALntAX,  H.  and  A.  Ad&mB. 

Type,  Tii'tnBT  perluddus,  Quoy. 

Ajiimal  limaciform,  mantle  large,  shield-shaped ;  pnlmonu 
orifice  medial  and  marginal ;  foot  attenuated  behind,  no  noci 
gland,  sopsratod  below  from  the  head  by  r  distinct  gTOOD 
jaw  analogous  to  that  of  Zonitti  with  the  aapport  of  AtutMt 
lingual  dentition  with  a  tricuspid  median  plat«,  laterals  witii 
targe  cu^p,  supporting  two  or  three  denticles. 

Shdl  interi^,  rounded,  thin,  and  slightly  arched  ahon> 

DiitributiOTt,  2  species.    Bourbon,  Manritiua. 

SuTmcsiA,  Elainville,  1839. 

Dedicated  to  the  naturalist  Sjynicki. 

Type,  Limax  megaspidua,  Blainville. 

Anitnai  limaciform,  bat  the  anterior  poiiof  the  masUsisfr 
and  detached  from  the  body  as  far  as  the  pnlmonary  oriGc 
which  is  situated  fai'  back. 

SMI  internal,  flat,  lamellose,  elliptical,  with  no  Kpa 
nucleus. 

JMtiribulion,  8  species.  Crimea,  Caucasus,  North  Amari 
(1),    Central  America  (1). 

PHiLOHToua,  Bafinesque  (p.  396). 

Type,  lomax  Carohnenns,  Bosc. 
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Synonym^  Tebennophoms,  Binney. 

Animal  elongated,  convex,  tapenng  behind,  entirely  oorered 
by  a  thin  mantle;  lespiratory  orifice  near  the  head ;  jaw  smooth. 
No  shell. 

Distribution^  9  species.    North  America. 

Sub-genus  i—Meghimatiumf  Hasselt.  Syn,,  IncHaria,  Benson. 
Body  depressed,  rounded  at  the  end. 

IHstribtUumy  4  species.    Jaya,  Ohusan. 

Family  IV. — ^Limnjeedje.* 
PoMPHOLYX,  Lea,  1856. 

Mymology,  pompholux,  lat.  bulla. 

Type,  P.  efiPdsa,  Lea.     Sacramento  riyer,  California. 

Shell  gibbosely  rounded,  drawn  back  beneath,  flattened 
aboye,  imperforate;  spire  depressed;  aperture  yery  large, 
nearly  round,  efiPiise;  outer  lip  acute,  inner  lip  thickened, 
flattened. 

Animal  with  two  long  tentacles,  bearing  eyes,  and  a  second 
pair  of  eyes  at  the  base  on  the  inner  side  of  the  tentacles. 

Distributionf  2  species.    Western  America. 

PiTHAEELLA,  Edwards,  1860. 

Type,  P.  Bickmani,  Ed.  **  Woolwich  and  Beading  Series," 
Pcckham  and  Dulwich,  London. 

8?ieU  partaking  of  the  characters  of  Limncea  and  Chilinia, 
ffubcylindrical ;  aperture  oyal,  rounded  in  front,  narrowed 
behind ;  columella  straight,  or  yery  obliquely  twisted,  arched 
anteriorly ;  outer  lip  simple,  acute ;  inner  lip  thickened. 

The  species  is  associated  with  estuarine  shells,  remains  of 
mammals  and  terrestrial  plants. 

Yalenctennesia,  Rosseau,  1842. 

Dedicated  to  the  late  Professor  Valenciennes  of  Paris. 

Type,  V.  annulatus,  Eos. ;  associated  with  fresh- water  shells 
in  a  tertiary  deposit,  near  Kertch,  Crimea. 

i9^2/ resembles  a  gigantic  Ancylus;  apex  much  incurred; 
surface  concentrically  marked.  A  longitudinal  plication 
extends  from  the  apex  to  the  right  border,  and  corresponds 
with  an  internal  channel ;  there  is  a  second  but  less  distinct 
plication  on  the  left  side. 

CAHFTomrz,  Benson,  1858. 
Type,  0.  Theobaldi,  Bens.    Ghizerat. 

*  Se«  p.  800. 


I 


UAITDAL   OP   THS   UOU-nSOl. 

Shell  like  FileopiU,  dextral  OB  in  Vtlhtia,  witli  a  reapintoTT 
.hannel  on  the  riglit  mde. 

">4ntfn(iJ  with  therespiratoiyoriSMOti  thoeil^oftliemMiUl 
EjQS  soseile  at  tlio  middle  of  the  hinder  port  of  the  bwe  of  thi 
tentacles,  and  are  visible  onlj  ham  ubovtii  -  tontoclea  nlW 
conical  than  angular ;  upper  lu.iadiblD  c-onspicuous,  ^^th 
lobed :  lingual  ribbon  broad,  with  86  lowa  of  te«>th,  ST  id  • 
row  (l-f  .  1 .  43)  (  they  have  simple  obtuse  hooks  as  in  Ant^u; 
the  central  row  only  differs  ia  being  symmetriail ;  the  htta^ 
limiimh  gmdually  (rom  the  14th  to  the  43rd,  and  a  koM 
^uep  makes  ita  appearance,  and  increa^ea  until  the  three  tiMr 
the  margin  are  ivgvilarly  bicuspid." — (Woodward.) 
The  habits  of  C.  TheebaUH  are  terrestrial, 
Tbie  genus  is  doubUuUy  distiuct  &om 


b 


FOHTU,  Bourguigoftt,  ISM. 

Dedicated  to  U,  Firay  of  Havajina. 

Tt/p«,  F.  Qijndlachioidea,  Cuba. 

Shell,  above  like  Oiindlachia,  below  liie  Ana/lut;  apex  pos- 
terior, dostral,  somewhat  compressed,  very  obtuse ;  apertnie 
large,  peristome  aimple. 

BrOndeua,  Bourguiguat,  1860. 
The  two  Bpcciea  Ancylus  Drouottanus,  Bourgulgnat,  ml 
B.  gibbosa,   Bourg.,   aro  terrestrial  Aneyli,  living  oa  bmoiji 
rooks  in  the  forest  of  Edough,  Bone  (Algpria). 

AcBOcHASUA,  BeusH,  ISGO. 

Typr,  A.  tricarinatuxa,  B«us3,  from  the  fresh.-wat«r  limeateea 
of  Bohemia. 

Shell  trilflt<!ral,  pyramidal,  rounded  bolow  in  ita  whole  ampli- 
tude, with  one  posterior  concaTe,  and  two  lateral  slightly  oou- 
vei  pLinoB,  ending  upwards  in  an  acute  reflected  apez,  benolh 
with  a  longitudinal  aperture  through  the  shell,  which  ia  i» 
living  slate  appears  to  have  been  covered  with  an  opidenni>.  Il 
may  be  eonsidorod  as  a  ft'osb-woter  representative  of  tie  nanu 
genus  Fitiiirella. 

Choakosephalds,  Geretfeldt,  1859. 
Stymology,  cAonnei,  a  funnel  j  omphtdoi,  an  umbilicus. 
Type,  0.  MsiB*iV\,  "LakQ  "fiflajA . 


GAfiTEBOPODA. 

B?ieR  related  to  certain  Valvataf  with  an  infandib*iliform 
ttmbilicus ;  no  operculum. 

Distribution,  3  species.    Lake  Baikal,  Siberia. 

Phtsella,  Pfeiffer,  1861. 

Founded  on  P.  Berendti,  said  to  be  a  terrestrial  shell  from 
lOrador,  Mexico. 

37iell  like  Bulla,  spire  minute ;  last  whorl  elongated ;  columella 
aunple,  arched,  not  truncated ;  peristome  simple,  straight. 

Family  Y. — Aukiculidje* 

Contains  the  following  genera : — 

AxTBiGULA,  Lamarck.    (See  p.  304.) 

Sub-genera,  Alexia  (A.  myosotis),  Leach  (p.  305) ;  Leuoonia 
(A.  bidentata),  Gray. 

PoLYODONTA,  Pischer  (Pyihia,  Bolten)  (p.  304). 

Pedifes,  Adams  (p.  304). 

Distribution,  6  species. 

8ub-genus : — Marinula,  King.  M.  pepita.  The  animal  has 
not  the  transverse  groove  of  the  foot  of  Fedipes, 

B7M  more  elongated  and  destitute  of  spiral  strise ;  two  con- 
Tergent  parietal  plaits,  columellar  plait  smaller,  oblique ;  peri- 
fltome  rather  simple. 

Distribution^  10  species.  Madeira,  South  America,  Australia, 
Philippines. 

Melampus,  Montfort  {Ophicardelus,  Beck;  TraXia,  Gray; 
Laimodonta,  Nuttall ;  Pira,  Tifata ;  Signia  and  Fersa,  Adams ; 
Chremnobaies,  Sw.)  (p.  304). 

Sub-genus,  CassiduUi,  Ferussac  {Bhodostoma,  Sw. ;  Sidula^ 
Gray).    Aperture  banded. 

Pleootbema,  H.  and  A.  Adams,  1853. 

Type,  P.  typica,  Adams. 

Synonym,  Lirator,  Beck. 

87iell  ovate-conic,  or  rather  fusiform,  solid,  spirally  grooved ; 
aperture  oblong,  contracted ;   columellar  plait  single,  parietal 
plaits  two,  the  lower  of  which  is  bifid ;   peristome  thickened, 
sometimes  terminating  in  a  varix,  bearing  within  two  or  raxaly  \ 
three  teeth;  axis  imperforated  or  umbilicated.  j 

'  •SMp.aos. 


tUXUil.    or    THE    110U.T7SC1. 

DiMrHniiion,  14  epeoies.  Australia,  Borneo,  PMIippiiui,  Chbt, 
Cubit. 

BuuifEBU,  Sbuttlewortli,  18M. 

I)edicat«d  to  U,  Bliiunor. 

Type,  B.  pelludda,     Cuba,  Jaauiica,  Floridn.  and  Porto  Bid. 

Bhtll  somowhat  resembling  Athatina,  imporforate,  oblcof. 
tnrretod,  tiiin ;  aperture  narrow,  elongated ;  body  of  tbe  pwat 
timRte  whorl  baring  a  single  plait  near  tbo  ooltimalla,  vliidiil 
rather  truncated;  periatoine  simple,  stmight. 

Animal  Bhowiugtheciiaractersof  the&milrof  the  JurioiJid«, 
not  of  Heliadix. 

Distribution,  2  species.     Wast  Indias,  Sandwich  Isluid«. 
SxoLiDOSfi,  Deehayea,  1864. 

Typt,  S.  craasidona,  Doehayes. 

Shrll  oblong,  turricuUtsd,  auboylindrical ;  apex  obtia^ 
emootb  polished ;  aperture  elongated,  obliquely  iaQ«cU^ 
narrowed  behind,  widened  in  fiiint ;  columella  straight,  >ift 
a  large  median  phiit,  compressud,  and  slightly  oblique. 

i>itfn'tii(M)n,  3  epectos.     Eocene.     Pana  baein. 

Xlie  ebGlls  of  this  genus  are  A  uricultB,  with  a  idngle  oolumallt- 
plait,  without  teeth  or  plications  ou  the  right  lip. 
OAKTCHinM  (sob  p.  305). 
ZospEUM,  Bourguignat.  1860. 

Shell  like  Carychium;  tentacles  four ;  oyea  absent. 

Diatribvtion,  1 1  epeoiea.  Inhabiting  the  subterrauoan  gntiM 
of  Carniola.  The  animal  is  most  active  during  the  winlBC,  •■ 
which  time  they  propagatfl. 

Oteta  (see  p,  238). 

This  genus  is  the  type  of  a  sub-family  which  ha4  naulytk 
same  relatiou  to  AuricuUnx  as  Antyltu  to  Limnixa. 

DiiCribulion,  3  specioa.     Britain,  Uuited  States,  BeugualL 

PaIOLY  TI. — CYOLOSTOMEDa.* 

Otclostoua  (see  p.  306). 

Snb-genns  ■.—Offchiopait.  Blanford,  1864. 

Type,  0.  aemistriatua,  Sow. 

Shell  umbilicated,  depressed,  spirally  striated ;  apertan 
Ruboircular  j  operculum  concentric,  muliJepiral,  intenitUf 
taemhranous,  externally  abeliy  i  margins  of  tbe  whorls  raiiBL 

Dittrihuiion,  fi  Bpeoiea.    India,  Beyohellea,  UauritinA. 


OASTEBOPODA. 

Cyclophobttb  (see  p.  308). 

Sub-genera: — Jerdoniay  Blanford,  18G1. 

Type^  J.  trochlea,  Benson  sp.    Nilgiri  Hills,  India* 

BhcU  minute,  umbilicated,  pyramidal,  homy,  tricarinated; 
operculum  concentric,  arctispiral,  with  a  marginal  sulcus  aU 
round ;  membranous  internally,  shelly  externally ;  inner  edge 
of  each  whorl  resting  on  the  outer  edge  of  the  nex.t« 

Cyathopoma,  Blanford,  1864. 

Type,  O.-filocinctum,  Benson  sp. 

Shell  minute,  umbilicated,  turbinated,  or  somewhat  depressed ; 
epidermis  thick,  sometimes  hispid,  smooth,  spirally  striated, 
or  lirated ;  operculum  truncate,  conoid,  concentric,  multispiral ; 
internally  membranous,  externally  shelly;  external  margins 
of  the  whorls  raised  in  the  form  of  shelly  plates,  incurved; 
sometimes  sculptured. 

Animal  white,  with  a  short  oyal  foot,  undiyided  beneath; 
tentacles  small,  black,  with  eyes  at  the  base. 

Distrihution,  6  species.    India. 

SpmAOUiiTTM,  Pearson. 

Distinguished  by  the  possession  of  a  retroyerted  sutural  tube 
open  at  both  ends,  and  by  a  modification  of  the  form  of  the 
mantle  corresponding  to  the  same. 

OpUthoparus  forms  a  sub-genus  to  Spiractdum, 

Clostophis,  Benson,  1860. 

Etymology,  clostoa,  coiled,  and  ophis,  a  serpent. 

Type^  0.  Sankeyi,  Benson.    Moulmein,  Burmah. 

Shell  subconic;  penultimate  whorl  the  largest,  last  whorl 
separate  and  descending,  subaxial  small ;  aperture  subcircular, 
entire,  toothed ;  margin  expanded. 

BmosTOMA,  Benson,  1860. 

Etymology,  rhion,  a  promontory. 

Type,  B.  Kaughtoni,  Benson. 

SlieU  subdisooidal,  broadly  umbilicated ;  last  whorl  separate, 
laterally  descending ;  aperture  free,  with  an  incision  at  the  top, 
and  a  subtubular  prominence  crownings  the  slit;  operoulnm 
nultispiral. 

ZHtiribution,  6  species.    Burmah,  Siam,  Oodun  China. 


UAnru.  OF  THE  Moixnflcui. 


AjiACi-ca,  Pfeiffer,  1B55. 


Typt,  A.  bombycioiis.    Borneo. 

SMI  niabilicated,  pupiseefomi .  peristome  doable,  mtonul 
continuous,  extemsl  dilated,  perforated  at  tha  margin  by  i 
i^anat ;  canal  sutonil  and  internal,  tenninatiag  anteriorly,  mt 
smbraced  by  the  outer  portion  of  the  double  peristome  (it  on 
be  traced  Dxternaltj  along  the  lost  wliorl).  and  reaching  islt 
the  concavity  of  the  epiro.  Oporeulum  very  thin,  comeooir 
narrow-whorlod. 

Distribttli/m,  3  species.    East  Indian  Archipelago. 
^       ' '  The  use  of  the  autural  tube  eeems  to  be  the  pr««en9itii>tL  d 
a  communication  with  tlio  external  air  when  tiie  aperton  i) 
closed. " — ( Benson . ) 

Opisthobtoiu,  Blanford,  1860. 

Synonym,  Ploctostoma.  Adams,  1865. 

Tt/pe,  O.  Nilgirica,  Blanford.     The  Nilgiris,  India, 

Shell  pupifonn,  umbilit^ated,  inth  a  regular  costnlAted  OToi^ 
mentation;     apical    whorls    obliquely   distorted;     last   Thort    1 
strangulated,   separated  from   the  others,  and  appbed  tit  >lw 
penultimate;   peristome  double,  free  portion  prolonged  luk- 
wards ;  operculum  homy  (?) 

0.  De  Orftpigni,  Adams  {PteciosUnia),  has  a  conical  spire,  uij 
the  apical  wborb  are  not  excentric  to  the  axis  of  the  Imm 
whorls,  as  they  ore  in  the  ovate  spire  of  O.  Nil<iiri<a. 

Diitribtttion,  5  speciefl.    India,  Borneo,  West  Africa. 

[Family  PBOBEKPmma.] 

Jntmnf  with  a  short  annulatod  mttzrJe ;  tentacles  two  latenl, 
subulate ;  eyes  subaesaile  on  the  outer  side  of  the  base  of  tb 
tentacles ;  sides  simple ;  foot  moderate,  truncated  in  front 
acute,  and  keeled  above  behind,  with  a  concavity  in  the  imi 
part ;  lateral  and  central  tooth  large,  irregular,  lobed.  or  dn- 
tatod  :  opercolum  wanting. 

Shell  helioifonn,  shining,  imperforated;  baaa  calloua;  tt( 
septa  between  the  upper  whorls  absorbed  aa  in  Sditiaa  vi 


Tiut  &mily  ia  most  nearly  related  to  HduMtida. 

Cerzb,  Gray,  1SA6. 
Etifmology,  (km,  tJia  goddess  of  oom. 


OABTEBOFODA. 

8hdl  carinated,  upper  surface  mgos«,  epidormis  tbin ;  callous 
beneath,  Bhimng ;  columella  with  one  tooth  or  fold ;  lamelli- 
feroofl  on  both  sidea  of  the  apertuie ;  peristome  straight,  slightly 
thichened. 

•'The  lingual  membrano  of  C.  SaiUarta,  Ctiming,  ia  broad, 
elongate,  with  mimerons  longitudinal  series  of  teoth.  Teeth 
00- 6 ■  1  -3 ■  00;  the oantral  tooth  (o.  Fig.  17)  oblong,  distinct,  with 


k  bToad  simple  leflexed  tip ;  the  first  and  second  lateral  teelh 
(1  and  2]  rather  broader  than  the  central  one,  with  a  three- 
toothed  recurved  tip ;  the  third  (3)  narrow,  elongate,  with  a 
■lightly  recurred  end ;  the  fourth  and  fifth  (4  and  5)  much 
larger,  oblong,  and  irregular  shaped ;  the  fourth  aboat  half  as 
wide  aa  the  fifth,  with  three  or  four  dentations  on  the  Inner  side 
cit  the  upper  edge ;  the  fifth  very  large,  broad,  with  a  large 
Bubcenfral  reflexed  lobe ;  the  lateral  t«eth  are  very  numerous, 
Bubequal,  similar,  compressed,  transpareut,  with  a  recurved 
tip,  those  of  tho  inner  teeth  of  the  series  being  bifid." — (Gray.) 
Dittributum,  2  species.    Uezico. 

^'eobebpdta,  Gray,  IS40.* 

StyToologi/,  Froterpina,  the  daughter  of  Oeres. 

T^,  P.  nitida,  Gray. 

i^rnonym,  Odontostoma,  D'Orbigny. 

Shell  globose  or  depressed,  smooth,  shining ;  coIamoUa  with 
one  fold ;  body  of  tie  pennltiinal*  whorl  provided  with  one 
or  many  spiral  plaits,  or  wanting ;  aperture  lunate,  contracted 
often  by  palatal  laminED ;  peristome  thin,  straight. 

P.  Stoi/lii  has  the  columella  fold  only,  and  is  the  sola  ropre- 
■entative  of  the  family  at  present  known  to  inhabit  South 
America. 

DUtribution,  7  i^eciea.    Cuba,  Jamaica,  Tenesuela. 


iuxva,  ov  THE  I 

Pbobebpikella,  Blcind,  1865. 

Stijmdosy  ditainntive  of  Froierpina. 
Type,  P.  Bereodli,  Bland. 
Diitributitm.  Mexico,  3OO0  tO  4,000  feet. 
8htUa»ia  Proserpina;  columella  fold  abseat;  apcrtonwift 
fine  parietal  Umelliform  plait. 

[FA1CII.T  HELICDfTD^] 

Contains  :— 

Heuciwa  {tucidelta,  TrociiateJla,  Aleadia). 

Schaaichfila.  Shfll  with  very  close,  long,  spiral,  epidmml 
fringes.  Dulril/utivn,  6  species.  Central  America  and  tki 
Bahamas. 

Permnrt,  Qnppy,  1867 ;  P.  lamelloM.,  Guppy,  Trinidad. 
'ikeflWi«ina, depressed;  -whorlB lirate and carinat*.  " 
thin,  BuboTal,  concentrically  striated ;  nucleng  eubcenliA* 
Anirnal  Uke  Belicina.  Dutribuiion,  2  epeciM.  Trinidtd, 
Yucatan,  1 

BoDTiCTESA,  Pfoiffer,  1S51. 

Type,  B.  helioinffifonnis,  Pf. 

Shell  like  Belidna,  dull,  trad  vithont  the  columellar  caUoaitj ; 
columella  toothed  beneafli ;  aperture  orate ;  peristome  aprnd- 
ing.  Lingoal  dentitioa  i^^rees  vnth.  that  of  Bdidna.  Opv- 
culum  orate,  homy,  few-whorled. 

Oitlribation,  2  speciea.    South  America. 

Stoabtoua,  and 

Geobissa,  Blanford,  1864. 

Type,  Hydrocena  pysia,  Benson. 

Animal  furnished  with  bemispherioal  lobes  in  the  place  ol 
tentacles ;  eyes  normal ;  foot  short,  rotund.  Operculum  semi- 
OTol,  no  spiral  structure  as  in  Betidna  ;  excentrically  striated, 
testaceous,  transparent, 

Sliell  resembling  that  of  Bydroeena,  imperforated,  arniS, 
«onical,  amber-,  or  reddish-coloured,  spirallysulcated  or  striated. 

Diilribulion,  G  species.    Adhering  to  limestone  rooka,  Indin. 

[Familt  A.cicuLntM.'i 

The  genera  enumerated  in  this  family  are : — AmcuiA,  Oeo- 

UBiuUfu,  CmTTTA,  and  Tbcboatbuul,  the  lostvith  thefolkw- 


GASTEBOPODA. 

Sub-geiius : — Taheitiat  H.  and  A.  Adams,  1863. 

Type,  Truncatella  porrecta,  Gould,  TalieitL  Operculum 
shelly,  Aimiahed  with  erect  radiating  lamellae.  Aperture  of  shell 
ovate ;  last  whorl  separate ;  peristome  continuous,  expanded. 

Obdeb  m. — Opistho-brancSiata. 
Family  I. — Tobi^atellid-s. 
Etallonia,  Deshayes,  1864. 

Dedicated  to  M.  EtaUon,  a  French  palseontologist. 

Tyjpe,  E.  cytharella,  Desh. 

SheU  oyate,  subfusiform,  resembling  certain  small  Mitres; 
spire  short,  conical,  obtuse,  few-whorled ;  aperture  elongated, 
narrow,  base  entire,  subemarginate ;  lip  simple,  acute,  arched ; 
columella  thick,  cylindrical,  twisted  in  the  middle  to  resemble 
an  obtuse  plait ;  acute  anteriorly. 

Dutribtiium,  3  species.    Eocene.     Paris  basin,  Yalognes. 

Acr£ON£LLA. — Sub-genus,  Volvulina,  Stoliczka,  1865; 
(Actaeonella  part.  Meek,  1863). 

Type,  Volvaria  Icevis,  Sowerby. 

SJiell  ovate,  volvuliform,  involute,  more  or  less  attenuate 
above,  widest  below  the  middle,  entirely  without  any  traoes  of 
a  spire. 

Fossil,  6  species.     Cretaceous.    Germany,  Syria. 

Family  YL— Dobidjb. 
Anoasiella,  Crosse,  1864. 

Dedicated  to  Mr.  G.  F.  Angas. 

Type,  A.  Edwardsi,  Port  Jackson. 

AnimcU  elongated,  rounded  in  front,  attenuated  and  pointed 
behind;  mantle  covering  the  head  and  foot;  dorsal  tentacles 
two,  clavate  as  in  Doris ;  gills  plumose,  less  numerous,  and 
placed  in  front  of  the  anus  as  in  Triopa,  and  occupying  the 
median  part  of  the  back,  a  more  forward  position  than  in  others 
of  the  DoricUe, 

Plooamofhobtts,  Buppell. 

Example,  P.  Ceylonicus,  Kelaart  sp. 
Synonym,  Peplidia,  Lowe ;  P  Gymnodoris,  Stimpson. 
Animal,  similar  to  Polycera,  but  the  tentacles  are  retractile 
within  sheaths.  i 

Diitributim,  8  flpecies.    Madeira,  Australia,  Ceylon.  •\ 

Da  w 


VANUU.   OF  TBB   ItOLLCSC.t. 

Kalikoa,  Alder  and  Huneock,  1663, 
Btymohgij,  an  old  Indian  nomo  for  Tdini>tina, 
T^fpe,  K.  omata,  Aid,  and  Han.     Cororaajidel  coaat.. 
Animal  with  an  obtneoly  rotmded  body ;  brancliiiii  plnffiMt^ 
aon-telroctile,  surrounding  the  Tent,  but  plB«d  Beparatdy  il 
little  diaiancB  from  it  on  the  post«rioi-  port  of  the  bttck. 

[Family  DoBiDOPsn>,E.  Alder  and  Hancock,  1863.] 
Dorsal  tentoclei  retractile  within  £h«-aths;  no  oral  tentadw 
Tonguo  atrophied,  buccal  bulb  modilied  into  a  dulicate  auetcRil 
retTftctile  proboscis ;  luantlo  devoid  of  spiciila. 

DoRTDOPalS,  Alder  and  Hancock,  1803. 

Body  depreaei.^,  oval  or  elliptical ;  mantle  covmng  Ihe  W 
uid  foot,  smooth,  or  with  soft  warty  tabcrclee ;  dorsal  teatticlM 
lamiaatod  ;  bead  niinat«,  geaarally  produced  into  smal!  iatrnil 
lobes,  without  or.al  lentacleB;  brancbito  plumoBc,  whollj  at  1 
partially  surrounding  the  vent  on  the  media-dorsal  lino,  retree- 
tile  witbin  a  common  cavity. 

J)istrilidion,  10  species.     East  Indies,  China,  itadeim. 

Familt  Tn.— TaiTONIADa.* 
Hbro,  LoTsn. 
Example,  H.  formosa,  Lev. 

Animal  with  no  mantle ;  tentacles  two,  linear,  Bmple  noa- 
retractile ;  veil  plain,  prodnced  at  the  sides,  gills  brandwd  or 
umbeUated.  Tongue  with  a  large  oeatial  deattoolated  tpM, 
and  two  simple  lateral  spines.    Jaws  «omeoaa. 

[F&XILT  EOLIItID.B.] 

Phtdiaxa,  Gray. 
Example,  P.  Fatagonica,  D'Orbigny. 

Animal  with  a  stout  body;  dorsal  t^taoles  claTaf«,  1°r''TifH; 
oval  tentacles  rery  large ;  gilla  in  close  tranBrerw  rows ;  sUm 
of  the  foot  rounded. 

[Fanilt  Eolid£.] 
Hadhella,  Alder  and  Hancock,  1863. 
Type,  M.  fermginosa,  Aid.  and  Han.    India. 
Animal  ovate,  depressed,  with  a  distinct  doak.    Dorsal  ten- 
tacles with  the  upper  portion  papillated:  no  oral  tmiaeUt.  Kd 
broad,  with  a  semilunar  veil.     Branohiis  papilloM  or  liiMtt, 


BRAOmOPODA. 

hUmJ.  ToDgue  narrow,  with  three  pectinated  plates  in  each 
row.  JawB  large  and  ationg,  margiiifl  without  denficnlationt', 
This  genus  is  closely  related  to  Antiopa. 

Phtixobkahchus,  Alder  and  Hancock,  1663. 

Tt/pe,  Proctonotus  orientalis,  Eelaait.    India. 

Animal  elongated,  flattened  on  the  back,  angnlated  at  the 
aidee,  without  a  distinct  cloak.  Tentacles  two,  dorsal,  longitudi- 
nally folded,  bifurcate  above,  non-retractile.  Head  produced 
nt  the  aides  into  aDgulaied  and  folded  expansions.  BrauchiEe 
leaf-like,  with  distinct  foot-stalks,  arranged  in  several  rows 
along  the  sides  of  the  back  and  round  the  bead  in  front.  Auus 
lateral.     The  tongue  ressrables  that  of  Brnnaa. 


CLASS  rV.—BEACHIOPODA.* 

Family  I.—TEEBBaATOXiD^.t 

Terebratula  (_8ee  p.  383). 

Sub-genus,  Senuelteria,  Hall,  1859. 

Dedicated  to  the  late  Hon.  Stephen  Yon  Benaselaer. 

Examples,  B.  oToldes,  HaU,  Tig.  18 ;  Terebratula  strigioepa, 
Bomer. 

Shell  OToid  or  enborbicular,  without  mesial  fold  o 
beak  prominent,  acute,  more  or  lass 
incurred ;  foramen  terminal,  some- 
times concealed.  Ventral  valye  with, 
two  diverging  cardinal  l«eth  supported 
by  strong  dental  plates.  Dorsal  valve 
with  the  dental  sockets  between  the 
shell  and  a  strong  process  from  which 
the  slender  crura  proceed,  first  ul  a 
direct  line,  and  then  one  divinon  of 
each,  diverging  into  the  centre  of  the 
ventral  valve,  terminate  in  acute  points. 
On  the  other  side  the  divisions  extend 
nearly  at  right  angles  to  the  axil  of 
the  shell  into  the  cavity  of  the  dorsal 
valve  1  and  thence  bending  abruptly 

forward  and  grtdually  converging,  ^^  interior  5  tjiii  donai  nin 
terminate  above  the  centre  of  the  shell  it  R-  omuia.  ibowing  uis  thi«k- 
in  a  thin  flattened  or  longitudinally  JSJli,''SST!J.S.d"'ui?'Si5lI 
ooncave  plate.  iDnginidinii  i^iu. 

*SMp.lM.  \S«B.«4. 


IMU40U.  OF  THK   UOLLC3C*. 
lUnt»^i»ria,  if  not  Bynonymous  TJtli,  is   cioaoly  rel»Wd  In, 

Foitil,  11  epBciaB.  Silorian  to  DeTonian.  Europa.  Kortb 
America. 

CKSTBcraEiXA,  Billings,  I9S9. 

Eli/moJogy,  dimimitivo  olkcnlron,  a  iipur. 

7;/pe,  EhynclioQeUft  glans-lagoa,  Hall. 

Shell  having  tho  ganeral  form  of  TertbratiJa.  Donal  isln 
■viih  a  loop  consiftiag  of  two  riband-iike  lamellfe.  which  wn 
iiniti^d  at  an  ncute  angle  ot  the  point  of  grent«et  «xtens<i^ 
■whencB  th^y  rocurre  in  ft  thin  Terlical  plate  which  is  net 
atiAuhed  at  {>ithei  margin,  approaching  in  eome  reaped*  tg 
Wahilieimia. 

Diilrihulion,  4  specios-    Devonian.    North  Ameiioa.  , 

Leptoccelia,  Hall,  1859.     (CcBloapira,  Hall). 
Appeus  to  differ  &om  Oentnndia  only   in    oonsflt>D{  of 
flpecies  which,  have  the  snr&ce  ribbed  instead  of  smooth. 

DiitTihtHon,  9  apecies.  Mid.  Silurian — Deronian,  Eoiopt, 
North  America.  No  true  Terebratulffl  have  been  found  ia 
beds  older  than  the  Devonian. 

Family  II. — Sfisifeeidx.* 
Stbihoothtsis,  Winchell,  1863. 


QlP 


Fig.  18.  Stctln  lhrong«  Ih«  tx 
I,  duUI  pUIu  vlimell 

Example),  S.  typa,  Winchell,  Fig.  19;  Spirifera  dietans,  Bow, 
Shell  like  that  of  Spiri/ara,  with  an  elongated  hinge-line. 
Veiilral  yolve  with  a  broad  meeial  sinus,  a  Tery  broad  area,  ud 
a  narrow  triangular  fissure  closed  towards  the  apex  by  *s 
external  confez  pseudo-deltidium ;  beneatlt  which,  and  diT«tg- 
ing  from  it,  ia  another  fraiuverse  plate  oonnectiog  the  Terticit 
dental  lamellte,  which  are  incurred  so  as  to  nearly  join  thai 
inferior  edges,  thus  forming  a  fiuured  tube,  which  proj«cl» 
beyuud  tho  limits  of  the  plate  irom  which  it  originates  into  thi 
interior  of  ihe  i^ciM.    k  Vo^  ■□i^diB.n.  ridei  Bztesds  from  tin 


BB&OHIOPOIIA. 


puBctat«. 

Foml,  2  speciea.  Cafboniferous.  United  States,  IrelKod, 
Belgium. 

Ctstina,  Da-ridson,  1858, 

Etymdogy,  modified  from  tte  diminntive  {Cyrttdivm)  of 
Vyrtia. 

ExninpUt,  0,  het«roclyta,  C.  Demar- 
Lii,  and  C.  septosa. 

SMI  resenibling  Spirifera,  but  with- 
out tbo  yertioal  shelly  platea  -whicli 
diverge  fkim  tbe  extomity  of  the  beak. 
Interior  of  ventral  tbIvo  with  two  con- 
tiguoua  Tertical  septa,  which  coalesce 
into  one  median  plate,  which  extends 
from  the  extremity  of  tho  beak  to  within 
a  short  distance  of  the  frontal  margin, 
and  then  diverges  to  form  dental  plates, 

as  in  PentamtTu*.  The  fissure  is  co- ,,sr,;,i;,ra;V."(7<.muTri'™i«7'i| 
vored  by  an  arch-shaped  deltidium  ;*=■'"'""";  J^. ''-''ii'f''"'i'i'''niber. 
but  in  C.  Demarlii  the  median  septum  is  continued  as  far  as 
the  under  surface  of  the  deltidium,  and  the  dental  plates  are 
fixod  to  the  sides,  instead  of  the  npper  edge,  as  in  (7.  /leteroclifla 
and  C.  Bej>to«a. 

"  Spiral  coils  having  the  same  position  as  in  Spiri/era,  but 
the  two  first  coila  are  connected  a  little  in  front  of  the  mid- 
length  by  an  apparatus  somewhat  like  that  of  Sptrigera,  but 
not  BO  complicated.  A  very  slender  process  springs  upwards 
towards  the  ventral  valve  from  each  coil,  and,  at  a  height  of 
about  one  line,  curves  forwards.  The  two  then  unil«  and  forci 
a  single  band,  which  extends  forwards  to  about  the  front  of  the 
coil,  and  there  ends  in  an  obtuse  point." — (Billings.) 

DiitribtUion,  9  species.  Devonian — Trias.  Europe  and 
North  A 


Mebistella.  Hall,  1860. 

Etymologti,  diminutive  of  Weritla,  an  allied  genus. 

ExampUt,  Atrypa  tumida,  Dal. ;  Meriatella  leevis,  Hall, 

Shell  oval,  ovoid,  orbicular  or  transverse.    Valves  unequally 

convex,  with  i^  without  B  median  fold  and  sinus ;  beak  appa' 

tently  imperforate,  incurved ;  area  nons.    Surface  smooth  o 


iWUCDiitrically  Gtriatod.  Donal  valye  vith  a  longitodint] 
Beptum  1  upper  part  of  the  ventral  valve  witli  a  deep  buIj- 

tiiangular  nuisculaf  impression  whidi  unitea  with  tlie  roali*! 
cavity. 

The  speeiea  of  this  genoB  ero  Meriitm  without  the  pecaiiu 
aj'peijdage  of  tho  ventral  valve. 

DUlribution,  17  species.  Silurian — Deronian.  £an>pe,  Norii 
America. 

The  forma  marked  hj  plications  on  the  medal  fold  and  simu, 
and  sometimes  with  obscure  or  distinct  plications  on  the  latenl 
jiorfions  of  the  sholl, constitute  the  genns  Lbiokhtkchus,  HalL 
-1  Epeciiia.    Devouian.    Uuitod  8tat«B. 

CHAaiQSTIJA,  BilUngB,  18GI. 

SyTionym,  OrypUmelia,  Hall,  1861. 

Type,  Athyria  ecitula. 

SMI  resembling  Athjris,  hut  more  elongate-ovnte  or  «[>■ 
proachiug  to  Tertbratvia  in  form.  Internal  tpirtt  as  in  jjtiyru 
find  Merista,  but  tlie  dorsal  hingo-plate  is  either  obsolete  along 
the  middle,  or  anchylosed  to  the  bottom  of  the  valve.  F<rftBaa 
terminal,  hounded  on  the  lower  side  hy  one  or  tvro  dellidiil 
pieces,  or  by  a  portion  of  the  shell.  The  mesial  septum  in  fin 
dorsal  valve  is  either  absent  or  rudimentary. 

JDutribiUion,  15  E^eclcs.    Devonian.    America,  Spain. 


Etymology,  nuefcus,  and  apiro. 

Typee,  Spirifer    pisum,    Sowerby;    Nuoleospira    ventricuw, 
BuU,  Figs.  21,22,  23. 


UtBeilhihobeiJi.   ^JlnU.-i 


BRACmOPODA. 

SheU  punctate ;  spheroidal ;  beaked ;  hinge  line  shorter  than 
tlie  widUi  of  the  shell ;  cardinal  extremities  rounded.  Internal 
spires  as  in  Spirt/era,  Ventral  valve  with  a  flattened  space  or 
false  area  beneath  the  beak,  on  each  side  of  which,  at  the  base, 
is  a  strong  tooth ;  a  narrow  medio-longitudinal  septum  extends 
from  the  beak  to  the  base.  Dorsal  valve  furnished  with  a  strong 
spatulate  cardinal  process^  which^  rising  vertically  irom  the 
cardinal  margin,  is  closely  grasped  at  its  base  by  the  cardinal 
teeth  of  the  other  valve ;  and  thence  bending  abruptly  upwards, 
and  expanding,  is  projected  into  the  cavity  of  the  opposite  beak, 
lying  close  upon  the  under  side  of  the  false  area.  Cardinal  pro- 
cess grooved  to  allow  of  the  passage  of  the  peduncle,  for  the 
protrusion  of  which  a  minute  foramen  is  sometimes  observed  in 
the  beak.  The  crural  processes  originate  at  the  base  of  the 
cardinal  process.  A  medio-longitudinal  septum  as  in  the  ventral 
valve. 

Surface  of  shell  apparently  smooth,  under  a  lens  punctate ; 
when  perfect,  covered  with  minute  hair-like  spines. 

The  larger  species  of  this  genus  present  some  analogy  in 
external  appearance  with  Spirigera,  and  the  presence  of  interned 
spires  increases  the  similarity.  The  cardinal  teeth  resemble  those 
of  Spirigera  and  Merista,  In  form,  and  in  the  punctated  test,  it 
simulates  Magas;  while  the  elongate  cardinal  process  of  the 
dorsal  valve  resembles  that  structure  in  Thecidium. 

DistrihuHon,  7  species.     Silurian.    United  States,  England 

Tbematospira,  Hall,  1859. 

Etymology ^  trema,  a  foramen,  and  spira. 

Example^  T.  multistriata.  Hall. 

SheU  transverse,  elliptical,  or  subrhomboidal,  furnished  with 
internal  spires  (arranged  as  in  Spiri/era) ;  hinge  line  shorter 
than  the  width  of  the  sheU.  Valves  articulated  by  teeth  and 
sockets ;  beak  of  ventral  valve  produced  or  incurved  and  trun- 
cated by  a  small  round  perforation  separated  from  the  hinge 
line  by  a  deltidium.  A  deep  triangular  pit  or  foramen  beneath 
the  beak,  which  is  filled  by  the  dosely  incurved  beak  of  the  dorsal 
valve.    False  area  sometimes  defined. 

Distribution,  *J  species.  Upper  Silurian — Middle  Devonian. 
United  States. 

This  genus  and  the  next  appear  to  be  closely  related  to 
Itdzia. 

dS  C>.\ 


i;UTOAL  OF  THE  HOIXDSOA. 

EhTkchospibA,  Hall,  1859. 

Etymology,  pvyxac,  &  boak,  and  apira;  in  oUiiBtoii  to  it^ 
irimilority  in  form  to  JthyncboiieUa,  and  hnviug  internal  Epirw. 

Typt,  Wnldhoimia  formosa.  Hall. 

ShcU  somewhat  ainiilar  to  RhynchcntUa,  but  usually  man 
jyuimctiicall J  rounded,  nndvithlesa  distinct  mesial  einnoeitiMi 
»nd  in  theao  cliaractors  thoy  roaemble  Waldheimia. 

Valves  articulated  by  teeth  and  socketa,  similar  to  thoattf 
Nuelfoipira ;  tho  crura  auppoiting  two  cooical  Bpires.  IUl 
cordinal  process  of  tho  dorsal  valvo  is  a  brood  emarginate  platop 
beak  of  tie  Tentral  vhIto  largely  iwrforatod.  Surface  flicottf 
or  striated, 

DUtributiim,  7  speoiea.  Stlurinii — Devonian.  TToitod  Stttt^ 
Russia. 

ATKTPA(seep.  378). 
Thn  internal   appn.ul-.S.?3   nf  Jlri/p'^    i-.-t;,-,,!,,,-;.    ,'=,-,-    T[;.V,\ 

a  the  socket-walls,  and  run  panllel 

with  the  inner  margin  of  the  Tain. 

"  The  spiral  cones  are  connectol  bf 

an  entire  and  coDtdnuons  loop,  whid 

is  confined  to  the  rostral  part  of  tht 

1  shcU.  The  loop  arises  from  the  poaterior 

I  portion  of  the  first  TolutionB  of  llw 

'  epirea,  and   curres   gently  fonrwd 

and  upward ;  the  centtal  or  elented 

portion  ie  situftted  between  and  b»> 

hind  the  cones,  and  forms  a  more  « 

loss  abrupt  curve,  or  is  prolonged 

into  a  point  directed  towards  the 

dorsal  valve.     The  existence  and  form  of  this  loop  have  been 

ascertained  in  Bovoral  dlBferent  varieties   of  A,  retiaJarit,  u 

well  as  in  A.  tpinoea,  HalL "—{■Whitfield.) 

Sub-genua,  ZYaoapiEA,  Hall,  1862. 

Synonym,  Stonocisma,  Conrad,  1847.  Spiral  cones  oonnectod 
by  an  entire  and  continuous  loop  in  a  very  similar  manner  lo 
thnt  shown  to  exist  in  Afrypa  relicvJarii;  but  the  loop  hariifl 
its  connection  with  the  spiral  lamellie  at  a  point  relatively  mwi 
distant  from  their  origin  on  the  hinge  plate,  and  pnpnjng  ov^ 
or  in  front  ol  the  Bpre*. 


BRAGHIOPODA. 

Family  III. — Ehynchonellidje.* 
Eatonia,  Hall,  1859. 

Dedicated  to  the  late  Professor  Amos  Eaton. 

Examples,  Atrypa  peculiaris,  Conrad ;  A.  singularis,  Yanuxcin. 

Shell  like  that  of  Rhynchonella  ;  the  xowcr  half  of  the  yentral 
valve  with  a  broad  deep  sinus.  Valves  articulating  by  means 
of  two  teeth  in  the  ventral  valve,  with  corresponding  sockets  in 
the  dorsal  valve,  and  a  median  septum  embraced  between  the 
deeply  bifurcating  cardinal  process  of  the  opposite  one. 

Dorsal  valve  with  four  crural  processes ;  in  the  ventral  valve 
the  dental  plates  are  represented  by  elevated  lamellso  surround- 
ing the  muscular  impression,  which  is  much  stronger  and  differs 
in  some  respects  from  that  of  Rhynchonella, 

Fossily  7  species.    Upper  Silurian.    United  States. 

Oamerella,  Billings,  1859. 

Examples,  0.  Yolborthi,  Billings  ;  Atrypa  extans,  Hall. 

Synonym,  Triplesia,  Hall,  1859. 

l^entral  valve  with  a  small  triangular  chamber  beneath  the 
beak,  supported  by  a  short  mesial  septum  as  in  Pentamerus. 
Dorsal  valve  with  a  single  mesial  septum  and  two  short  lamella) 
for  the  support  of  the  oral  appendages,  as  in  Rhynchonella. 
Surface  smooth  or  obscurely  plicated. 

Distribution,  9  species.     Lower  Silurian.    North  America. 

EicnwALDiA,  Billings,  1858. 

Dedicated  to  Professor  Eichwald,  the  celebrated  Russian 
palseontologist. 

Type,  E.  subtrigonalis.  Lower  Silurian.     Canada. 

Shell  with  the  ventral  valve  perforated  on  the  umbo  for  the 
passage  of  a  peduncle ;  the  place  of  the  foramen  beneath  the 
beak  being  occupied  by  an  imperforate  concave  plate ;  the  in- 
terior of  each  valve  divided  by  a  medio-longitudinal  ridge,  that 
of  the  dorsal  valve  very  prominent ;  hinge  and  teeth  sockets 
wanting. 

The  internal  structure  of  the  ventral  valve  somewhat  resem- 
bles that  of  PentameriM  or  Cajnorophoria, 

Distribution,  3  species.     Silurian,  Canada ;  England. 

Stricklanddoa,  Billings,  1863. 

Dedicated  to  the  late  Professor  H.  E.  Strickland. 
Synonyms,    Stricklandia,    Billings,    1859    (non  Buckman); 
Eonsselseria  (pars),  HaU. 

«  Sm  p.  876. 


Tgft,  Peutiiineriifl  Ions,  Sowerby, 

ShfU  TiBually  large,  olongate-ovdl,  &c,  ;  valvw  nearly 
ntx'fr  ghbost;  a,  short  meaiol  septumi  in  thd  interior  of  the 
Irul  valve  supporting  o,  smiill  triatigular  chamber  beucat 
beak  na  in  Pfntamerua ;  in  the  dorsal  toItb  no  longitudinal  i 
spirea,  or  loop,  thewholo  of  the  internal  solid  orgaui  cons 
of  two  tJiort  or  radinientary  dental  plates,  vhicli  in  unue 
cies  bear  prolonged  oolcified  proceasoa  for  the  Bupport  c 
cirratodamis.  A  moreorlosa  doretopeduwi  inthe  ventn]  i 

Xu  S.  lieii's  and  S.  microatmerui  the  hinge  line  b  strai^l 
much  extended.  In  S.  Arachnt,  Billings,  the  Ate*  of  the 
trnl  TSilvo  is  so  much  developed  as  to  give  the  vrhole  ahal 
oKteraal  appearance  of  an  Orthig. 

DUtribtition,  10  Hpecies.  Middlo  Silurian,  Europe,  Auu 
8.  elon^aia,  Vanuxem,  is  the  only  spodes  known  in  the  Devi 
ruoka. 

Pamiit  IV. — Oktbidx.* 
SKEtnDiUM,  Hall,  IB61. 

Etymology,  ikenidion,  a  httle  tent. 

Type,  Orthis  insignia. 

Shell  having  the  general  aspect  of  Orthu,  except  in  tb' 
treme  elevation  of  the  ventral  valve ;  cardinal  prooeM  prolo 
into  a  median  septum,  which  extends  to  the  base  or  front 
gin  of  the  shell,  and  occasionally  biAircates  at  this  lowei 
tremity.     Area  large  and  triangular  in  the  typical  spedea. 

DiatTibution,  3  species.    Silurian,  United  States. 


Stbeptorhtkchub,  King,  1850  (see  p. 


Etymology,  efrspto,  I  bend  or  twist;  rht/nchoi,  a  beak. 
Ty^,  B.  pel!iigonB.l,\ia,  Sthloth,  s?, ;  8.  Devonioa,  D'O 


BRAOmOPODA. 

Shdl  inequivalved,  convex  or  concavo-convex,  externally 
Btriated ;  hinge  line  rather  shorter  than  the  width  of  the  shell; 
dorsal  valve  semicircular,  with  a  small  narrow  area.  Ventral 
valve  with  a  prolonged  and  oftentimes  bent  beak ;  area  trian- 
gular, with  a  fissure  covered  by  a  convex  pseudo-deltidium.  No 
foramen  is  observable,  but  the  cardinal  process  is  at  times  seen 
partially  extending  under  the  deltidium  (Fig.  26). 

Interior  of  ventral  valve,  with  a  strong  hinge- work  on  either 
side  at  the  base  of  the  fissure,  supported  by  a  dental  plate 
(Fig.  25,  t) ;  muscular  scars  two,  elongated,  oval,  deeply  exca- 
vated, separated  by  a  wide  mesial  ridge  (Fig.  26,  r). 

Interior  of  dorsal  valve  with  a  largely  developed  cardmal 
process,  composed  of  two  projections,  grooved  or  bidentated 
towards  the  extremity  of  their  outer  surface;  socket  plates 
large,  and  partly  united  to  the  lower  portion  of  the  cardinal 
process;  adductor  scars  quadruple,  occupying  more  than  a 
third  of  the  length  of  the  valve,  and  arranged  in  pairs,  divided 
by  a  short  rounded  mesial  ridge. 

This  genus  is  intermediate  between  Orthis  and  Strophomena. 

Distribution,  6  species.  Sil. — Perm.  Europe,  Asia,  America, 
and  Australia. 

TEOPiDOLEPTas,  Hall,  1859. 

Etymology  J  tropiSf  a  keel,  and  leptoSf  thin;  the  carinated 
ventral  valve  and  shallow  visceral  cavity,  in  its  analogy  with 
Leptcena.     (See  **  Beg.  Eep.,*'  1856,  p.  3.) 

TypCf  Strophomena  carinata,  Conrad. 

Shell  transversely  oval,  or  longitudinally  semi-elliptical, 
articulating  by  teeth  and  sockets,  hinge  line  about  equal  to  the 
breadth  of  the  shell.  Ventral  valve  convex,  with  a  linear  area 
and  triangular  foramen  in  the  margin  of  the  area ;  from  the  inner 
edges  of  this  proceed  the  dental  lamellae,  which  are  separated 
from  the  area  by  a  narrow  groove  strongly  crenulated  on  the 
outer  edge,  and  extending  obliquely  outwards,  terminating  in  a 
low  ridge  which  partially  surrounds  the  muscular  impression ; 
dorsal  valve  concave;  cardinal  process  prominent,  wedge- 
shaped,  supporting  the  bases  of  the  crura ;  dental  fossets  creuu* 
lated,  surface  plicated ;  shell  structure  punctated. 

DistrihtUion^  2  species,    Devonian.     United  States. 

VmjLiNA,  Hall,  1861. 

Etymology y  Vitula,  a  goddess. 

^UP^9  V.  pustulosa.  Devonian.    New  York. 


i 


HANL-AI.   OF  TttK   UOIJ.CSCA. 

flheU  reBemblea  that  of  TropidoUptvi,  but  Ui«  deotal  procsfcn 
kra  not  crenulHted,  ata:  diEtincOy  separate  from  \he  bjw  u  id 
;Lat  genuB.  | 

AMPHicirsA,  Laube,  1865.  | 

Etymology,  amphi,  about,  and  rlitio,  a  dope. 

Ti/pf,  A.  dubia,  Uunator  (Products). 

shell  mequivalye  circuJar,  excayatod,  Bmooth;  ifra(r«lT»lTa 
Donyox,  beak  short ;  porforat«l :  doreal  concaTe ;  hinge  linetwj 
short  and  Euboblique;  aroa  vantiiig ;  deltidium  tvituigaUr,  di»-    r 
tinct ;    Blmcturo  of    the   t*«t    fibwus,   ajTiamose ;    extemultj,  J 
Amphidina  resembles  some  LeplBeii»,  tbe  sholl  etractnre  is 

JMitrihiition,  2  speciea.     St,  Cassian,  Austria. 

Cakeola.     "  'Within  the  last  fow  years  the  resenrchee  of  I^w  1 
f«Bsoi-s  Suess  and  Lindstrom  have  thrown  considerable  doubt  i^ 
111  this  genua  belonging  to  the  Brachiopoda."     .     . 
ihiopod  it  secma  the  moet  abnonaal  of  all  its  g«nam 
Bon  (18GS). 

Fahilt  Vni. — LtsGDT.m^.* 
LiNOULEiX*,  Salter,  1860. 

Etymohgy,  diminiitiyo  of  Lingula. 

Type,  Liiigula  Daviaii,  M'Coy. 

"  Shdl  tK'iirly  pqiilvalvc,  brond  oblons,  the  voiilral  tiilT« 
pointed,  vnth  a  dutijict  pfdicle-grvovt.  Muscular  seara  stroog, 
nearly  as  iu  Obolu),  but  the  pair  of  anterior  retractors  are  mon 
linear  than  in  Obolua,  and  the  ehdiug  muscles  small,  and  out 
quite  oxtomal  as  in  Obolue." — (Salter.) 

Hisliibiition,  3  species.  Lower  Silurian.  Ireland,  Walei, 
Norway. 

LrNaiTLEFis,  Hall,  1863. 

Etymology,  lingula,  a  little  tongue ;  lepit,  ft  scale, 

Ti/pt,  Lingula  pinnifonais,  Owen. 

Shdl  thin,  subovate,  or  aubtrigonal ;  compositioii  and  etni^ 
tiiro  aa  in  Lingida.  Ventral  or  larger  valve  with  beak  more  m 
IcB^  produced  and  pointed  ;  visceral  scar  trilubed,  with  a  longi- 
tiKiinal  raised  mesial  liue  or  septum — lateral  dirisiona  diverging, 
and  UBuaUy  longer  than  the  middle  one ;  dorsal  or  smaller  Tiln 
with  the  beak  less  produced  than  that  of  the  other ;  TiManJ 
BC-ar  flabolliform. 

JhitTilndion,  4  (ppecies.    Silurian,  America. 

62 


PTEROPODA. 

Trimeret.t.a,  Billings,  1863. 

6heU  allied  to  tliat  of  Oholus,  from  which  it  differs  in  the  pos- 
fiesflion  in  the  interior  of  each  yalye  of  three  longitudinal  septa 
of  yariable  length,  which  support  a  horizontal  or  concave  plate. 

JHstribution,  2  species.     Silurian.     Canada. 

Obolella,  Billings,  1861. 

Etymology,  diminutive  of  Oholus. 

Synonymy  (?)  Keyserlingia,  Pander. 

Type,  Obolella  chromatica,  Billings. 

*•  Shell  ovate,  circular  or  subquadrate,  convex  or  plano-con- 
Tex ;  ventral  valve  with  a  false  area,  which  is  sometimes  minute, 
and  usually  grooved  for  the  passage  of  the  peduncle;  dorsal 
Talve  either  with  or  without  an  area ;  muscular  scars  in  the 
ventral  valve,  four;  one  pair  in  front  of  the  beak  near  the 
middle,  or  in  the  upper  half  of  the  shell,  and  the  others  situated 
one  on  each  side  near  the  cardinal  edge ;  shell  calcareous ;  sur- 
£Aoe  concentrically  striated,  sometimes  with  thin  extended  lamel* 
lose  edges." 

*'  In  general  form  these  small  shells  somewhat  resemble 
Obolus,  but  the  arrangement  of  the  muscular  impressions  is 
different.  In  Oholus  the  two  central  scars  have  their  smaUei 
extremities  directed  downwards,  converging  towards  each  other 
but  in  this  genus  the  arrangement  is  exactly  the  reverse." — 
(Billings.) 

Diiiribution,   12  species.    Lower  Silurian.     United    States, 
Canada,  England,  Spain. 


CJLASS  PTEEOPODA.* 

Heemioeratites,  Eichwald,  1840. 

Shell  cylindrical  or  semi-cylindrical,  elongated,  straight,  with 
a  dark  brown  corneous  epidermis,  furnished  with  a  straight, 
median  siphuncle,  which  does  not  traverse  any  chambers. 

Fossil,  3  species.    Middle  Silurian.    Bussia. 

Saltekella,  Billings,  1861. 

Dedicated  to  Mr.  J.  W.  Salter,  late  Palseontologist  to  the 
Geological  Survey  of  Great  Britain. 
SJiell  Bmall,  slender,  conical,  straight,  consisting  of  many 

•  S«6p  340. 

6a 


Bonas  placed  one  within  tha  other;  tla  tranHverse  s<^ctiaoof  (!•' 
tubes  iH  circular  or  aulitriuiigiilar ;  the  aurface  ie  tnomoiMl^J 
or  longitudinally  Btrinted, 

Foitil,  3  specius.     Xioirer  Silurian.     Canada. 

FHKAOMOTHEOi.,  Bairando,  1667. 
Type,  P.  Bohemiea.    Upper  Silurian.    Bohemi*. 
'    Bhdl  like  that  of  Pierotluxa,  bat  chambered. 


I  CLASS  CONOHIPEBA.' 

[Fajult  Akoitiad^.] 

The   genera  included   are  :   AwosnA  {Limanimiia)   {p.  M^ 

PLACiraoMtA  (p.  409),  Plaousa  (p.  409],  Cabolia  (p.  Ul]^ 

P[j.CDNOPais  (p.  410),  and  Placenta  (p.  410), 

FAMILT  I,— OsTBEID^.t  I 

The  genera  enumerated  are  Ostbea  {Onjpluxa,  Eroffyra)iai 

PERNOSTHfBA,  Muaier-Cholmas,  1864. 

Derivaiion  from  Pema  and  Oatre/i. 

Eiotmph,  Oatroa  Luciensia,  D'Orbigny. 

ShcU  mnro  or  leas  thick,  adherent  by  tbe  left  Toln,  nb- 
oircular,  squarish,  or  trapezoidal,  nearly  equilateral,  inHim- 
valvB ;  test  fohaoeoos,  snbnscrooiis,  resembling  that  of  O^r^ 
III'  fibroua  corttcal  layers;  umbones  obsolete;  hinge  line  di- 
verging more  or  less  broad,  with  4  lo  8  vertical  ligwaeati.' 
furrows,  some  long  and  deep,  others  short  and  mdimenUif, 
^^usuuIa^  impression  aubcircular  or  semilunar,  deeper  tn  thi 
tlsed  yalv^  than  in  the  other. 

The  species  of  this  gonna,  with  the  exception  of  tha  lig». 
mental  pits,  have  nearly  all  the  charactora  of  Oatrea  ;  thty  sent 
to  link  Ihe  families  Oiireula:  and  AvitvUdfe. 

Distribution,  T  species.  Middle  Liae — ,  Forest  Mubb. 
I'Vance,  England, 

[Family  Pectinics.] 

The   gpnera,   are   Pecten    (Ifeithea,   Pallium),    nEMIPECn* 

(p.  412),  HENNiTEa  (p.  412),  Lima  (p.  412),  Spondylus  (p.  tlJ), 

Pedum  (p.  414),  Pligatpla  (p.  414),  and  the  following  «ifr 

liiittttl  genera  and  aub-gonera : — 


CONCUIi^RA. 

Peenopecten,  Winchell,  I860. 

Derivaiion^  Pema  and  Pecterif  from  a  combination  of  some  of 
the  characters  of  the  two  genera. 

Type,  Ayicolopecten  limseformis,  White  and  Whitfield. 

Shell  subeqiiiyalye,  inequilateral^  auriculated;  hinge  line 
Btraight,  with  a  central  triangular  cartilage  pit  and  a  transverse 
plate,  with  smaller  lateral  cartilage  pits  diminishing  in  size  and 
depth  from  the  centre  outwards. 

Pemapecten  agr«es  with  Amusium  in  its  subsymmetrical  ears, 
cardinal  cartilage  pit,  and  in  the  absence  of  radiating  ridges, 
but  differs  in  its  straight  hinge  line  and  lateral  cartilage  pits. 

Fossilf  1  species.  Carboniferous  limestone.  Michigan,  Bel- 
gium, Nassau.  Probably  others  referred  to  Avicula,  Pterinea, 
and  more  especially  to  Aviculopecteriy  Amusiumy  and  Pecten. 

Ayicxtlopecten  (p.  417)  does  not  possess  the  prismatic  of  the 
AtnctUidaSf  but  the  peculiar  corrugated  tubular  structure  of  the 
Pedinidce  (Meek).  It  bears  the  same  relations  to  existing 
Pedens  as  Pterinea  does  to  existing  Ayiculas. 

PucATXTLA  (see  p.  414). 

Sub-genus,  iTarpoo;  (Parkinson,  1811),  Deslongchamps,  1858. 

Example^  Harpax  Parkinsoni,  Brown. 

Hinge  of  attached  yalye  consisting  of  a  flattened  triangular 
plate,  traversed  by  a  central  more  or  less  perpendicular  liga- 
mental  farrow,  exterior  to  which  are  slightly  marked  diverging 
sulci  to  receive  the  elevated  borders  of  the  ligamental  groove 
in  the  other  valve ;  the  outer  borders  of  the  plate  form  length- 
ened and  elevated  dental  processes.  Hinge  plate  of  free  valve 
traversed  mesially  by  the  ligamental  groove,  the  borders  to 
which  are  elevated  and  but  slightly  diverging;  exterior  to 
these  are  strongly  impressed  grooves  to  receive  the  dental  pro- 
cesses of  the  other  valve. 

Fos9il,  16  species.  Lias  and  Lower  Oolites.  France  and 
England. 

Tebqttemia,  Tate,  1867. 

Dedicated  to  M.  0.  Torquem,  an  eminent  palseontologist. 

Example^  T.  Heberti,  Terquem,  Mem.  Soo.  G§oL  de  Fr.,  vol. 
Tiii.  p.  106,  t.  13,  f.  1—3,  1865. 

Synonym,  Carpenteria,  E.  Deslongchamps,  1858  {non  Qraj, 
1856. 

Shell  inequivalve,  subequilateral,  attached  by  the  umbonal 
portion  of  the  right  valve;    the  left  yalye  slightly  concaye* 


MQooth,  and  omampntod  posteriorly,  as  also  the  free  portion 
of  the  right  valve,  by  concentrio  plications  or  radiating  tibt. 
Hinge  area  triangular,  traaevoi'se,  atriated  in  the  mm* 
direi;tion,  edentulous,  BometimeB  produced  m  the  middle  has; 
ligamental  furrow  median,-  lougitudinal,  straight,  rather  nar- 
rciw.  Muscular  scar  near  th.e  posterior  roargin ;  pollial  Iim 
wanting.  Est«mally  the  ahella  of  this  genua  reaemble  &m 
olUinnita  and  Qstrea. 

Fuasil,  5  species.  Lgiwer —  Upper  Liaa.  Francp,  Germ»aj, 
Great  Britaiii. 

Family  II. — Aviccxros.* 

Sub-family  I. — FTEKOrKUfJE.  Cartilage  oootained  m  ■ 
aeries  of  Ifaear  furrows  neariy  parallel  to  the  canli^ial  asr^; 
hiGge-mBrgii^  broad,  flat;  anterior  muscular  scar  moderauli 
developed  ^d  deep.     Extinct. 

GenuB^ — PTERnJEA  (probably  includes  the  Silurian  mJ 
DeTBiliiiii  species  referred  to  Aiieula). 

,eut)-geniis  -.—Eoptcria,  Billings  ;    E.  TiipUa,   L.   Sil.  X™- 
ybundland.     Talves  equally  convex,  liiuge  with  an  external  (■  i 
^'  ligament. 

MoSOPTEELi,  Meek,  1865, 

Tyjif,  Qervillia  longispina,  Cox.  Coal  MeaEures.  Kentyckj, 
Hinge  edentulous  ;  anterior  muscular  scar  faint,  as  in  Aviaik. 

Myalina  [see  p.  421).  AMBOifrcHiA  (p.  41").  (P)  AoDiO- 
CESMA,  and  Ptehopbrna  (p. 416).  A.  Caaei  (^e^jiterio,  Meet], 
Lower  Silurian,  Indiana,  djfTers  from  the  typical  forms  of  lit 
genua  in  the  great  development  of  its  posterior  wing. 

Sub-family  2. — AviCTTLms.  Cartilage  pit  single,  defined; 
anterior  musculftr  scar  veiy  small. 

Genoni; — Ayiciila  (^fnfco jrina,  3/ii?feu«},Tin.SEiXA(p.4161; 
AncELU  (p. 416),  Mo;fOTis(p.  417),  IIai/)bia  (p.  417),  Posidu- 
MOMTA  (?)  Caediola  (p.  417) ;  Etthtdbsma  (p.  417). 

Sub-family  3. — PEnsnD,€.  Cartilage  containod  in  a  »ria 
of  transverse  farrows.     Anterior  muscular  scar  generally  laj 

Genora :— rERUA  (p.  418),  CnENATirLA  (p.  418),  HTTOTsm 
(p.  418),  GERviLLiA  (p.  4IS),  Bakewetj-ia  (p.  41S),  and  I»»  . 
OAUua  (p.  il2),  and  the  following  odditioDAl  genera : —  I 


OOKCHIFERA. 

H^RITESIA,  Laube,  186S. 
I>edicated  to  Director  Dr.  Moriz  Homes. 
Type,  Oendllia  BocialiB,  Sckloth,  St.  Cassiaji. 
IMffera  from  the  typical  GorvilliEe  by  the  peculiar  stmcturo  of 
Hua  hinge,  and  by   a  more  or  leaa  lengthened   septum   going 
fbrongh  the  cavity  of  the  umbones.    The  genua  is  intermediate 
~  a  CauiaJiella  and  Oervillia. 


Xayadira,  Mimier-Chahnaa,  1863. 
Type,  N.  Heberti,  Munior,  Cenonamian,  Aubetetro. 
BheR  reaembling  a  transverse  YuUeUa,  rostnkted  poaterioriy ; 
Hhs  internal  fibrous  layer  Ls  wanting. 

ELiauna,  E.  Beslongchamps,  1656. 
Styvwlogy,  IXiyfioi,  a  sinuoaity,  in  alluwon  to  the  einuowties 
of  the  borders  of  tho  post-apical  opening. 
Type,  E,  polytypua,  E.  Deslong.  Fig.  27 


Animal  unknown. 

Shell  froQ,  or  perhaps  attached  by  a  byssus,  nearly  eqni- 
Talve,  inequilateral;  ovate  or  cyUndrical,  taore  or  less  com- 
pressed ;  anterior  extremity  inflated,  and  shorter  thaa  the 
attenuated  posterior  one.  Test  rather  thick,  foliacoous.  TJm- 
bones  inflated,  slightly  depressed  or  flattened,  diverging  and 
dirocf«d  backwards.  Valves  closed  at  both  oxtremitifla,  with 
an  unsymmetrical  (bysaal?)  einua,  »,  behind  the  umbonea; 
ornamented  by  oblique,  radiating  carinated  ribs.  Hinge 
short,  straight,  edentulous ;  ligamental  area  triangular,  with  a 
superficial  pit,  I.    Uuacular  soar  single,  situated  on  the  free 


end  of  &  epoon-sliaped  procPtiB,  p,  wh\c&.  onginatea  &oia  b«M«ti 
the  umbonal  cavity,  pallial  line  vantiag. 

Distribvlicn,  3  Bpocifia.  rnfarior  Oolita,  sod  Great  OoKIb. 
Maine-et-Loiro,  Calvados,  1!,  in,  Oalicia. 

The  intamal  process  of  Ehgmua  has  no  analogy  with  that  A 
the  Mtja  and  Anatlnm,  which  in  thtFin  siipporta  the  caitikjt, 
and  is  an  internal  prolongation  of  the  hinge ;  Trhilst  tial  of 
KligTHvt  gives  attachment  to  the  adductor  musde,  and  uun 
from  heneath  the  hingo.  EligTnut  ie  related  through  Tulicilt 
DiTontTisii,  Dujardin,  to  VtiJiflla;  the  test,  LovQTer,  is  not 
fibrous,  and  M.  Munier  supposes  that  the  internal  nsawiM 
layer  hits  been  destroyed  by  fuasUization. 

0a3si*mt:t,la,  Beyrich,  1601, 
Si/nonym,  GrjrphorhynchuB,  Meek,  18S4. 
Type,  Avieula  gryphceata,  Miinstdr. 

Shell  thick,  suh-hemiaphorical ;  right  valve  flatoremnra. 
the  left  very  gibboosi  no  defined  byaaal  linut.  UmbonM 
sub-control,  hingo  line  oipinlling  the  greatest  length  of  the 
iiholl,  in  both  valves  ivith  a  wide  well-defined  cardinal  area; 
ears  sub-equal,  not  produced.  Hinge  with  several  email  im- 
gulor  teeth  near  tho  middle.     Surface  striated.  J 

Fosiil,  6  species.    Upper  Trias—  L.  Lias.    Austria,  Bavani,  1 
Himalayas.  I 

Sub-family  *.—Finminrc.  I 

Gsnus:— PnofA.     Su^^-crmi^.  Avh-il-.j-lnnn,  Meek.  I 

Tyyf,  Pinna  priar.-3,  .M..]i>lr]-.      l'-- i.i:;iii.  | 

Shell  nearly  or  quite  equivalve,   beaks  not  terminoL    ni 
general  aspect  of  the  shell  seems  to  be  intenn«di&te  bstWNi 
Pinna  and  Avicuta. 
TsiCBrma  (see  p.  420].  I 

Family  IH. — MmLiDi.* 

MoDiOLABiA,  Beck  {Je&sye,  1863)  (see  p.  422). 

Derivation,  aUied  to  the  genus  Modiola  of  Iiamarck.  1 

Example,  WytiluB  discore,  Linnt.  I 

Synonymt,  Lanistes,  Humphreys  ;  Lanistina,  Gray.  1 

Animal  with  the  mantle  folded  in  front  into  a  wide  inen-   \ 

rt'nt  tube,  and  behind  into  a  conical  excurrent  tube ;  footiti^  ' 

shaped.  i 

Shell  rhomboidal,  sculptured  by  two  rows  (one  on  each  «^   . 


CONOHIFERA. 

of  strisB,  wHich  radiate  from  the  beaks,  leaving  the  middle 
portion  smooth,  nmbones  incurved,  hinge  edentulous  or  ere- 
nulated,  hinge-plate  finely  notched. 

Distribution^  Temperate  and  Arctic  seas.  The  four  British 
species  occur  fossilised  in  the  Bed  and  Coralline  Crags  and 
newer  Tertiaries.  Several  species  in  the  Upper  Triassic  and 
Jurassic  formations,  referred  to  Modiola^  appear  to  belong  here. 

Cbekella,  Brown  (see  p.  422). 

Etymology i  diminutive  of  crena^  a  notch. 

Example^  Mytilus  decussatus,  Montagu. 

Animal  with  the  mantle  open  in  £ront,  and  folded  behind 
into  a  sessile  excurrent  tube;  foot  cylindrical^  the  free  end 
being  disk-like  and  issuing  out  of  a  sheath. 

Shell  oval  or  rhomboidal,  nacreous,  cancellated;  umbones 
straight,  ligament  small,  hinge  of  each  valve  furnished  with  an 
upright  tooth,  which  is  crenulated,  as  well  as  the  hinge  plate. 

The  animal  does  not  spin  a  tiiick  byssus,  like  Modiolaria, 
but  secretes  only  a  single  thread  for  attachment,  and  by  means 
of  which  it  holds  itself  suspended  in  the  water. 

DistrihutioTif  5  species.  Low- water  mark  to  150  fathoms. 
Norway,  Iceland,  Greenland,  New  England,  Britain,  Prance. 

C,  rhombea  occurs  in  a  fossil  state  in  the  Coralline  Crag, 
Sutton. 

Pbasina,  Deshayes,  1863. 

Type^  P.  Borbonica,  Desh.    Isle  of  Bourbon. 

Shell  oblong  thick  cordiform,  valves  closed,  margins  entire 
inequilateral ;  lunule  deep  circular,  projecting  into  the  interior 
of  the  right  valve,  left  valve  in  the  same  place  famished  with 
dentiform  tubercles;  hinge  line  simple,  arched;  ligament 
external,  narrow ;  muscular  scars  two,  unequal,  sub-centraL 

AxTH&ACOFTEBA,  Salter,  1863. 

Etymology^  anthraxy  coal,  and  pteron^  a  wing. 

Example,  A.  Carbonaria,  Dawson,  sp. 

This  genus  includes  the  so-called  MyalincBf  but  they  have 
not  the  thick  hinge-plate  of  the  shells  of  that  genus,  and 
species  which  have  been  described  by  Ludwig  as  belonging  to 
Dreissena.    The  form  of  the  shell  is  triangular. 

Fossil,  7  species  of  marine  origin.  Coal  Measures.  G^reat 
Britain,  Nova  Scotia,  Westphalia. 

69 


i 


Familt  it. — Arcade.' 
X>moP3i3.     Sub-genus,  Trl'joiuxalia,  Nyst. 
Shell  approaches  Ltda  in  form,  and  differs  from  Limeptii  a 
Sie  absence  of  tba  expanded  Ugamoatal  area. 

|j    Fvitil,  7  speciw.     Eoeone.     Paris  baain,  Belgiom,  En^wii 
tCiiited  States. 

r  OtENODOSttA,  Salter,  1861  {p.  427), 

[      Ti/JK,  TBllinomya  nnsuta,  Hall, 

Synonym,  Tellinoinya,  HaU. 
'      Shell  cloacd,  difTera  from  Iiourca  in  not  having  the  ligamenlil 
1  *rea,  the  ventricoso  character,  large  and  often  subspiral  besii 
Uie  surface  of  the  shell  ia  smooth  or  mark^  by  linoa  of  growt^, 
.   bnt  neror  cancellated ;  hinge  tG«th  small  and  numeroua. 
FoiaH,  40  species.     SUuriau — Carboniferous.      Europe, 
America,  ISoliYia. 

It  ia  probable  that  moat  of  the  Paleozoic  ajieciea  TdhtnA 
Ifucula  belong  to  CVcnodonfo. 

FaL£akoa,  Hall,  1858. 

Synonym*,  Megalomaa,  Hall,  1852;  Oyrtodonta,  Mliugi, 
1858;  Cypricardit<a,  Conrad,  1841. 

Example,  C.  Canodensia,  Billings 

Slitll  cquivalvo,  inequilateral;  umDones  near  tLe  antenotad 
or  terminal ;  goneml  form  obliquely  tamid,  transrorsaly  gab- 
rhomboidal  ovate ;  posterior  extremity  larger  than  the  antetin, 
and  usually  broadly  rounded ;  two  to  eight  oblique  antenoc 
teeth  beneath,  or  a  littlo  in  front  of  the  umbonod ;  tiro  to  fmi 
remote  lateral  teeth  parallel  with  the  hinge .  line  ;  pallial  lint 
limple ;  muscular  acara  two,  anterior  aomatimos  deeply  eio- 
TBted;  posterior  superficial;  ligament  external. 

Soma  species  have  a  narrow  area  between  or  behind  Uu 

Diairibution,  42  speoiee.  Silurian — Deronian.  N.  AmaM 
and  N.  ■Wales. 

Sub-gen  ua,  Mtgambonia,  Billings,  18  S8. 

Synonym,  VanuxOmia,  Hall,  1858. 

Shell  ovate,  beaka  terminal,  or  nearly  so ;  anterior  eitremilj 
reduced  to  a  small  auriculoto  expansion,  or  obsolete, 

DUtrthution,  11  species.     Silurian.     N.  America. 


OONGHIFEBA. 

Pamily  v.— Trigoniadje.* 

P  IscHYRiNA,  Billings,   1866. 

Tf/pe,  I.  Winchelli,  Billings. 

Shell  equiyalve,  inoquilatoral,  two  strong  ridges  radiating 
Crom  the  beak  in  the  interior  of  each  yalye. 

Fossil,  2  species.    L.  and  M.  Silurian.    AnticostL 

* 

Family  YI.— TJNioinD-as.t 
AiTTHEACOSiA,  King,  1856  (see  p.  470). 

Etymology,  anthrax,  carbon,  in  allusion  to  the  carbonaceous 
deposits  in  which  the  genus  is  usually  found. 

Type,  A.  Beaniana,  King.     Coal  Measures,  Newcastle. 

Shell  equivalve,  inequilateral.  Teeth  one  in  each  valve  below 
the  umbone,  rather  low  and  massive ;  crown  of  tooth  of  right 
Talve  excavated  anteriorly  and  ridged  posteriorly;  crown  of 
tooth  of  left  valve  ridged  anteriorly  and  sloped. posteriorly. 
Umbonal  ligamental  fulcra,  each  a  furrow  excavated  in  the 
hinge-plate,  between  the  umbone  and  tooth.  Scars  of  the  an-^ 
ierior  set  of  pedal  muscles,  situated  above  the  anterior  adductor 
muscular  impressions. 

Anthracoaia  differs  from  Unio,  to  which  genus  the  majority  of 
the  TJnioniform  shells  have  been  referred,  in  its  simpler  dental 
system  and  in  the  absence  of  supplementary  pedal  muscles.  It 
has  no  relation  to  Cardinia,  in  which  genus  others  of  the 
XJnioniform  species  have  been  placed ;  whilst  other  members  of 
genus  possessing  the  outward  appearance  of  certain  aviculoid 
forms  of  Modiola  have  been  ranged  in  the  genus  Myalinal 

Distribution,  61  species.  Devonian — Carboniferous.  West- 
phalia, Saxony,  Eussia,  Belgium,  Great  Britain,  N.  America. 

CARBo'iacoLA,  M'Coy,  1855  (see  p.  470). 

Synonym,  Prisconaia,  Conrad,  1867. 

Example,  Unio  acutus,  Sow. 

Cardinal  tooth  in  right  valve  diverging  obliquely  towards  the 
posterior  side ,*  lateral  1-1,  long  and  lamellar;  no  lunate  im- 
pression on  the  ventral  margin  of  the  anterior  adductor  as  in 
Unio, 

This  genus  is  related  to  Anthracosia,  but  differs  in  having 
lateral  teeth. 

Distribution,  about  20  species.  Goal  Measures.  Europe^ 
United  States. 

*8e«p.490.  tSMp.  483- 
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xoruAL  or  the  uollcboa. 

Vxtavt  VUL — HiPPURTriD^.* 

Geiiii9 ". — HirpL'iHTKS.  i 

Bub-genns,  D'Orli-juya,  Woodwdrd,  1882, 

Typt,'R.  bi-oculutus,  Lsiok. ;  no  "  ligamentaluiflectioo"  J 
tbB  outer  Bhdi. 

Fotail,  4  apocioB,     Middle  Chalk.     Europe. 

Sarrettia,  Woodward,  1862,  dedicated  lo  Mr.  LnCM  Bans^ 
Ikte  Director  of  tho  Geological  Survey  of  the  Weet  Indies. 

Type,  B.  mocilifera,  Woodward.  "  HippuriM  Limpjtont.' 
Jamiuca.  No  " lignmental  inflaction"  as  in  S'Orhign^.  L„ 
pie^uts  tha  fnrtliar  poculiarily  of  on  indefinite  nmnber  of  1 1,. 
lial  duplicatuiea  extonding  all  round  the  margiD  of  Uio  l.n  i 
Tklre. 

Family  XI. — Lucnraia.l- 

LoRiPEa,  Poll,  1791  (Jefirpya)  [see  p.  466). 

Etpaologij,  lonim,  a  strap ;  and  pa,  a  foot. 

Example,  Tellina  lactoa,  Lttme. 

Ani-nud  with  the  margin  of  tho  mantle  notched;  incumiLi 
tube  long. 

Bhrll  almost  equilateral,  cancellated,  or  scnlptored  bj 
flexiious  Htriae;  lunole  short;  cartilnge  qitiie  tntemnl ;  t^th. 
one  cardinal  in  tho  right,  and  two  in  tho  left  Tolve ;  lateral 
remote,  and  somotimoB  indistinct. 

DUtribuiion,  species.     Atlantio,  MediteiraneBn,  West  Indioi 

Foaiil,  spooiea.    Eocene .    France. 

AxcTua,  J.  Sowerby,  1821  (eeo  p.  431). 
Synonymj,  Thysaira,  &c., Leach;  Bequania,  Leach;  OrypM 
don,  Turloa ;  Ptyohina,  Philippi ;   Thiatyra,  Q.  Sowby. ;  CUn 
eina,  J^ffroya. 

.1  .    ■:,    i:..     .  .      ■  ■   '-"ur-r..  i.pcn,  not   ITO  ' 

longed  ioto  tubes ;  foot  long,  sub -cylindrical,  and  very  elenda. 

Shell  globular,  posterior  side  fiirrowed  or  aogulat^,  uniboiM 
mach  recurved ;  limule  short  or  indistinct;  ligament  usuallj 
tud  to  a  certain  extent  external,  placed  in  a  groove  on  the  hinge 
line,  and  outside  the  hinge-plate ;  teeth  altogether  wanting. 

In  A.  fiacuomt,  the  hinge-plate  is  indented  in  the  li^t  vain 
Immediately  below  the  beaks,  and  slightly  reflected  in  the  lA 


wbich  givee  that  yalTe  the  KppearanoB  of  having  ao  indutinot 

or  obBcore  oardlnol  tooth. 

DittribiiHoii,  4  species.     Eutope, 

FoMtl,  Tertiary.  Two  of  the  three  Biitieh  apeoea  oooui  in  a 
foBsil  state  is  the  Coralline  Crag. 

Spoktella,  Deahayea  (aee  p.  iSl). 

E-xampU,  Fsammotea  dubia,  De&ance. 

Shell  obloug,  amooth,  depremad,  sub-equilateial ;  Talrea 
closed.  Hingo  narrow,  with  two  unequal,  diTerging  teeth  in 
tho  loft  tqIto,  odo  in  the  other ;  the  lateral  teeth  are  wanting. 
Uiuculur  scars  large,  oval,  nearly  equal;  palUal  line  simple. 
Ligament  external. 

Fotiii,  17  species.     Tertiary.     Paris  basin. 

Fossibly  some  of  the  Liasaio  epecios  referred  to  Vnicardivm 
belong  to  this  genus. 

OORBICEIXA,  MoTTiB  and  Lycett,  IS53. 
Etymdogy,  diminutire  of  Corbi*. 

Type,  G.  subEoqnilatera,  Lycett. 

Shtil  destitute  of  ornament,  ovately  elongated,  rather  com- 
pressed ;  anterior  side  small ;  hinge  chorscturs  differ  from  those 
of  Corhii,  in  the  absence  of  tho  anterior  lateral  tooth,  and  in 
tho  oblique  internal  ridge  passing  downwards  behind  the  ante- 
rior muscular  scar. 

Corbittlia  is  intormediats  between  Qn-bit  anil  Taneredia;  and 
from  the  latter,  to  which  it  is  more  nearly  allied,  it  is  separated 
by  its  more  ovate  form,  and  by  the  absenco  of  the  posterior 
oblique  angle,  and  in  the  possession  of  a  longthcned  hinge- 
lamina  and  depressed  remote  posterior  lateral  tooth. 

Foitil,  7  species.  Upper  port  of  Liferior  Oolite — Oxfordiaa. 
England;  France. 

IaASXA.,  Brown,  1827. 

Etymology,  possibly  a  corrupt  denTation  of  \aiaipov,  a  ahield. 

Type,  Catdium  rubrnm,  Uontagu. 

Synonymi,  Poronia,  Becluz ;  Cylcadiiu,  para;  Eellla,  pais; 
Bomia,  pars. 

.^nimal  with  the  mantle  folded  on  the  anterior  side  so  sa  f« 
form  a  wide  but  incomplete  incnrrent  tube ;  the  excurrant  tnba 
is  inconspiououB,  placed  on  tho  opposite  side;  foot  long. 


I  tUlIUAL    OF    THE    ■fOU.UBCA. 

Bhdl  minate  acd  laundiah  aval ;  beaks  straight ;  ciu 
'   long,  placed  at  the  shorter  enil  of  tho  ahell,  ooatniry  to  t 
Kdlia;  U/t  valve  with  a  miante  thom-like  cardinal  tootl 
in  each  valve  two  rcnmrkably  strong  lateral  teeth. 

The  genua  is  intenaodiate  betvfcea  MoiUaeala  and  KrUi 
DitiHbation.     "  The  Lamea  usually  inhabit  the  Littora 

IM^bfiK  they  congregate  in  vast  nombora  at  the  roots  ol 
|||ft~vreeds,  in  the  crerices  of  rocks,  and  in  emptr  sheU 
' .  Tvira,  a  British  species,  is  viviparous,  and  Lives  us  much 
fLe  sea  as  in  it.  Other  species  oconr  in  various  parts 
world. ' ' — JeStBys. 

Family  XH. — Ctcladbd^.* 

In  addition  to  the  genera  enumerated  in  W.  H.  ii., 
ft  leg,,  the  following  belong  here ; — 
GALiTEA  (eeo  p.  436),  and— 

FisoHZBU,  Bemardi,  1860. 

Dedicated  to  U.  Fischer,  one  of  the  editors  of  the  < 
dt  ConchylioIogU. 

Type,  F.  Belesserti,  Bern.,  inhabiting  the  rivers 
Gaboon,  W.  Africa. 

Shell  differs  from  that  of  Oaiatta  in  the  rudimentary 
tion  of  the  lateral  cardinal  teeth  of  the  right  valve,  and 
elongated  lateral  teeth  bejng  compressed,  as  in  Cyrtni 
from  Ogrma  by  ita  fewer^^ardinol  teeth,  depth  of  the 
nnoa,  and  by  tJie  abseiffie'of  lateral  teeth  in  the  right  va^ 

Family  XHL— CrpKDTOis.t 
OYpmoAaDKLLA.,  TTall,  1857. 
Shdl  OT&t«,  sabelliptical,    or  subquadrate;    ooncenf 
striated ;  lunge  of  right  valve  with  two  cardinal  teeth  ;  t 
terior  tooth  beneath  the  beaks ;  posterior  tooth  tunied  oh 
backwards,  leaving  a  triangular  pit,  which  is  probably  oc 
by  a  tooth  in  the  other  valve,    .^terior  cardinal  margin 
long  narrow  groove,  apparently  for  the  reception  of  a  t 
projection  of  the  other  valve  ;    posterior  side  berelec 
above,  edge  thin;  ligament  external,  in  a  deep  cavi^; 
onlar  soars  distinct,  sbaUov;  palliol  line  simple, 
fcwil,  4  apqtoM.    Oub<nu£«iQna.    Indiana. 


CONOHIFEBA. 

AmsoDOKTA,  Desha3re8,  I860. 

Type^  A.  oonplanatum,  Dh.    Eocene.    Paris  basin. 

8?iell  transrersely  elongated,  compressed,  inequilateral ;  hinge 
tiiick ;  a  large  conical  and  a  triangular  socket  in  each  yalye ; 
ligament  external.  Anterior  adductor  scar  Tery  small,  and 
comprised  between  two  prominent  ribs  (one  parallel  and  the 
other  transverse  to  the  anterior  border) ;  posterior  scar  subcir* 
colar,  superficial ;  pallial  line  fiunt,  entire. 

DuMbutian,  2  species.    Bourbon. 

?  Mathebia,  Billings,  1858. 

Dedicated  to  Mr.  Mather,  of  the  Geological  Survey  of  New 
York. 

TypSy  M.  tenera,  Billings.    Trenton  limestone,  Canada. 

8?iell  transverse,  equivalve ;  beaks  near  the  anterior  end ;  two 
smaU  obtuse  cardinal  teeth  in  the  left  valve,  and  one  in  the 
right ;  ligament  external. 

CoNCHODON,  Stoppani,  1865. 

Etymology y  conchos^  a  shell,  and  odoa^  a  tooth. 

Type^  0.  infraliasicus.  Stop.     Lower  Lias.     Lombardy. 

Shell  equivalve,  symmetrical,  very  thick,  cordiform,  closed; 
beaks  largo,  angulated,  involute.  Ligament  internal,  very 
long,  marginal,  attached  to  the  posterior  half  of  the  hinge-plate. 
Hinge  massive ;  in  the  right  valve,  one  large  rounded  tooth  in 
front  (placed  above  a  dental  pit),  and  two  transverse  cardinal 
teeth ;  left  valve  with  a  large  circular  socket,  bounded  below 
by  a  curved  lamellar  tooth;  two  transverse  and  one  curved 
teeth  beneath  the  umbo. 

DiGEBOGASBinx,  Stoppani,  1865. 

Etymohyy,  dicerast  having  two  horns,  and  cardium. 

Shell  equivalve,  symmetrical,  dosed,  free;  umbones  very 
prominent,  elongated,  or  spiral.  Hinge-plate  broad,  thick, 
separated  by  an  interval  of  varying  width  from  the  edge  of  the 
valve,  and  prolonged  into  the  umbonal  cavity.  Left  valve  with 
a  compressed  cardinal  tooth,  corresponding  to  a  socket  in  the 
right  valve ;  valves  furrowed  by  ligamental  grooves.  Ligament 
external. 

Fossil,  4  species.  Upper  Trias.  Lombardy,  North-West 
Himalayas.  ^^ 


M&NIIAL   OF   THE   UOLLUSCA. 

CypkoierIA,  Conrad,  1864. 

Tyjt,  Crfhetea  excayata,  Morton.  Cretaoeoms.  Kottb 
America. 

8MI  leutiform  j  Mngo  of  right  Talve  broad,  with  a  biSJ 
oblique  cardinal  tooth  and  two  oblique  acute  anterior  teetli, 
with  an  intormediate  pit  for  th«  reception  of  th«  tooth  in  t^ 
opposite  tuIts. 

DoannopaiB,  Conrad,  18&1. 

Derivaiion,  Botinia,  a  geaeria  naraB,  and  optU,  like. 

Typt,  D.  Moekii.    Eocene.    United  Stateo. 

Shell  Eixtoriorlf  like  Dminia.  Cardinal  teeth  three  in  eock 
Tiiire;  posterior  tooth  of  right  thIto  bifid;  in  the  leftTalw, 
a  thick  nigoBO  lateral  tooth  fitting  into  a  cavity  in  tho  oppont* 
valro;  under  tha  umbo  ia  a  pit;  caitilAge  plate  granulated; 
polliat  sitius  deflp  and  angtJnr. 

Diitrilution,  3  epocies.     Eocene.     United  States. 

'  CoscnocELE,  Qabb.  i 

Typt,  0.  disjuncta,  ChibV>  liiooene  F  Oaliforma. 
Bhdl  irregularly  quadrate,  very  insqailateral,  angulated  pw- 
teriorly ;  presenting  some  analogies  to  Edvumdia,  Unicardtwrn, 
and  Cardiomwpha,  Ligament  external;  hinge  with  a  long, 
sharp  tooth  running  from,  the  beaka  paiallal  with  the  oardinil 
margin,  almoet  to  the  posterior  end ;  pallid  line  simple. 

AsTASTE.  Subgenus,  AalarteUa,  Hall  and  Whitney,  1B5S. 
A.vtra,  Cktal  Ueasures.  Ulinoia  and  Indiana.  The  anterior 
tooth  of  the  right  valTe  ha«  a  longitodinal  pit  in  Om  sommit. 

[Familt  Oabdits.] 
W<)ODU,  DeahayOB,  1860. 
Dedieattd  to  Seorles  Y.  Wood,  a  distinguished  palteontoli^iit 
(d  England. 

ExampU,  Tellina  digitoria,  Linn£. 

Shfll  small,  rounded,  equivalve,  equilateral;  ralvea  closed, 
smooth,  or  ornamented  with  oblique,  cnrred  Bbis»;  hingsthicl; 
right  valve  with  a  single,  large,  median,  triangular  tooth,  de- 
praased  or  channelled  in  the  middle ;  left  valve  with  two  naimT, 
unequal,  diverging  teeth ;  lateral  tooth  wanting  or  rudimsntaij. 
fiigamant  internal,  small ;  muscular  scan  wm"^^,  eq;aaJ,  onl  or 
OTat« ;  pallial  line  simple. 

Diilribulion,  \  s^^ea.    't££&i!wscctai»4ii.\  i^m  ^asdL  in.  Ihl 
76 


00N0HIFEB4. 

drags  of  England,  in  that  of  Anyen,  and  in  the  Pleistooene 
deposits  of  Palermo. 

Fossil^  8  species.  Eocene,  Miocene,  Fliooene.  France, 
England,  Germany.     W,  lamellosa,  Sandb.,  is  ineqnilateraL 

Ltttetia,  Deshayes,  1860. 

Example,  L.  Farisiensis,  Deshayes. 

Shell  small,  orbicular,  globose,  eqniyalye;  Talyea  dosed; 
border  simple  and  entire ;  hinge  narrow ;  cardinal  teeth  three  in 
each  valve,  two  diverging ;  the  third  large  and  obliquely  placed 
between  the  others ;  muscnlar  scars  small,  oval,  sabmarginal, 
equal ;  pallial  line  simple ;  ligament  extemaL 

Fossil^  2  species.    Eocene.    Paris. 

Gk)ODALLiA,  Deshayes,  1860. 

Example,  Erydna  miliaris,  Defirance. 

Shell  small,  trigonal,  equivalve,  inequilateral;  valves  dosed ; 
cardinal  teeth  in  the  right  valve  two,  diverging,  separated  by  a 
triangular  socket ;  in  ^e  left  valve,  one  triangular,  sometimes 
bifid;  lateral  wanting,  or  rudimentary;  ligament  eosUmdlf  very 
short ;  paUial  line  simple. 

Fo89il,  8  species.    Eocene.    Paris. 

Gk)ODALLiOP8is,  Eaincourt  and  Munier,  1863. 

Type,  G.  Orbignyi,  Bainc.  and  Mun.    Eocene.    Percourt. 

Shell  oval,  flattened,  equivalve,  inequilateral,  smooth,  slightly 
dilated  in  &ont,  and  compressed  behind;  valves  dosed ;  hinge 
with  two  cardinal  teeth,  separated  by  a  triangular  socket,  in 
each  valve ;  lateral  teeth  distinct  and  elongated,  one  in  each 
valve.    Other  characters  those  of  Ooodallia, 

"Family  XIV.— Veneeidjs.^ 
PsATHUBA,  Deshayes,  1860  (see  p.  456). 

Etymology,  ^aOvpdc,  Mable. 

Type,  Erycina  £ragilis,  Lamk.     Eocene.     Paris  basin. 

Shell  oval,  inequilateral,  thin,  transparent,  fragile;  hinge 
teeth,  in  the  right  valve,  two  equal  and  deeply  bifid ;  lofb  valve, 
two  unequal,  entire ;  ligament  external ;  anterior  adductor  scar 
narrow,  daviform ;  posterior  subquadrangular ;  pallial  simple, 
thus  differing  froixi  Clementia,  to  which  it  is  related  by  the  hinge 
characters. 

•  B«ep.41X  -- 

3£  2 
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^ 


Iboboma,  Deahayea,  1860, 
Type,  I-  oyrenoidea,  Deahayes.    Eocene.    Paris  bsBH. 
Shell  transrersely  owl,  Tery  thin  ;    hinge  eimilar  to  Uiat  of 
C^rena,  but  the  pallinl  line  is  sinuous. 

ta  Familt  XVI.— TELLnro>«.* 

W  SOWERBTA,  D'Orbigny,  1850  (aee  p.  478). 

BedicAted  to  Bowerby,  author  of  "  Britleli  Mineral  Oon* 

ohology,"  &o. 

Type,  S,  crassa,  D'Orb.,  Prodrome  I.,  p.  3G2. 

SynoiiyTTj,  Isodonto,  BuTignior,  1851. 

SAel!  equivalve,  Bubeqnilaterol ,'  right  valve  with  two  obliqn^  J 
diverging,  cardinal  tooth  separated  by  a  mesial  trigonal  eocbiS^  1 
and  two  lamellar  lotoral  touth  separaled  from  the  hiagv  border 
by  longitudinal  grooves;  leftTalTewithn  eonioul  (ooth  betwean    ' 
two  obliqne  pita;  lateralB  two ;  longitudinal  UmnHay  andpio- 
jecting,  and  united  to  the  superior  border;  ligament  extenud. 

Foitil,  S  epeciea.  Lover  Lias— Portlnndian,  Englnnd, 
France,  Qermany. 

QuzKSTSDTU,  Koiris  and  Lynett,  1653  (see  p.  481]. 

I>edicated  to  Frofeaaor  Qnenatedt,  the  veiaian  polffiontologiBt 
of  Wurtsmberg. 

Tijpe,  Fullastia  oblita,  Phillips. 

Shell  like  that  of  Ptammobia  ;  bulge  with  An  ohtoae  franMerw 
cardinal  tooth  in  the  left,  and  a  cardinal  pit  in  the  right ;  liga- 
ment external,  in  a  narrow  elongated  groove ;  posterior  adductor 
scar  rounded,  anteriorelongated,  mnnated;  pallial Binus snudln 
than  in  Psammobia  or  &in^uino/arK(. 

Foail,  3  species.  Infarior  Oolite — Great  Oolite.  England, 
France,  Oennany. 

FPal^omt*,  Zittel,  1861. 
_  Shtll  triangular,  depressed,  nearly  eqaivalve,  inequilateral; 
nght  valve  with  two  cardinal  teeth,  the  posterior  larger  and  in 
front  of  the  cartilage  pit ;  left  valve  with  a  single  oardinil 
tooth;  a  prominent  posterior  lateral  tooth  in  each  vain; 
muacular  and  pallial  impressiona  veiy  feint. 
FouUf  1  apeciea.    Ooral  Bag.     Gloa,  Normandy. 
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CXXNUUifJEBA* 
FaICILT  XY.^MAOTBmJB/ 

Indudes  Yajjqakelul  (p.  479),  Lxttrasia  (p.  479),  Maoira 

(p.  477),   GnATHODON  (p.  478),   HeTEBOOOBBIA,  ANAXINELUk 

Q).  479),  Casdilia  (p.  469),  and 

FSEUDOOABDIUM,  Gktbb. 

Type,  Cardium  Gabbi,  Bemond.  Miocene  and  Pliocene. 
Galifomia. 

Etymology y  pseudo^  false,  and  cardiumy  a  generio  name. 

Shell  thick,  heavy,  resembling  Lcevicardium  externally ;  liga* 
ment  internal ;  lunnle  cordate ;  left  yalye  with  a  large  carti- 
lage pit  and  a  Y-shaped  tooth,  which  articulates  in  a  cor- 
responding depression  in  the  right  yalye ;  2  lateral  teeth  in 
each  yalye,  yery  strong  and  prominent. 

Famtly  XVnL— MTAorpj8.t 
FOBOMYA,  Forbes,  1643  (see  p.  491). 

Passing  into  the  genns  Mya, 

ExamplCf  P.  granulata. 

Synonyme,  Eucharis,  Beclnz;  Embla,  Loydn;  Cumingia 
parihenopcsay  Tiberri  {non  Thetis,  Sby.). 

Animal  with  unequal  siphons,  clothed  with  numerous  fila- 
ments, foot  narrow  and  slender. 

Shell  sub-orbicular,  sub-equiyalye,  and  inequilateral,  thin, 
transparent,  slightiy  nacreous  within;  yalyes  closed,  surface 
granulated ;  teeth,  in  right  yalye,  a  short  but  strong  cardinal, 
and  in  the  left  a  minute  triangular  cardinal  and  a  ridge-like 
lateral  on  the  posterior  side. 

DUtrihutiony  10  spedes.  Britain,  Soandinayia,  Mediterranean, 
Tropical  America. 

Fossily  13  species.  Eocene.  France,  Germany,  England, 
United  States. 

GoBBXTLOiCTA,  Nyst,  1846  (see  p.  490). 

Derivatxony  Corhula  and  Mya. 

ExampleSy  Gorbula  complanata,  Sowerby ;  Lentidium  Modi- 
terraneum,  Jan  and  Cristofori. 

SJiell  oyal,  transyerse,  depressed,  closed,  inequiyalyo,  sub- 
inequilateral  ;  right  yalye  the  larger,  with  one  pyinjoidAJL^f^^^^ 

•  See  p.  477.  \  ^wi  V  *«»•  n«v 


anil  a  narrow  and  deep  Bockat ;  left  valra  with  two  iineqaal  teeOi  J 
Boparated  by  a  large  socket.  Ligament  intomal,  pallia3  impres*  1 
GiODs  eimplo,  slighUy  inflected  posteriorly. 

Animal  with  the  mantle  united  behind,  margins  of  I 
mantle  with  duplicate  foltaoeoua  tentacles ;  foot  compregsed, 
triAngular;  eipbonit  short,  nnit«d  at  the  base,  the  incurrent 
tube  tliQ  larger  and  more  elongated,  the  opeuiiig  of  which  i> 
Burrounded  by  arboroec«nt  tentacloa. 

IfUlribution,  3  species.    Mediterranean.  . 

FoMil,  7  Bpeoies.     Eocene.     France,  Balgiom,  England.  J 

ANTiutACOiiryA,  Salter,  18G1.  I 

Etymology,  anthraa:,  coal,  and  mi/a,  a  genano  name.  M 

Synonym,  NaiaditeB,  Dawson.  ■ 

Type,  A.  Adamsi,  8alt«r.  ] 

Shell  thin,  oquiTolvB,  the  right  volve  rather  larger ;  valTt 
close,  oblong,  wider  behind,  where  Utere  is  a  blnnt  v^bmil 
ridge;  rounded  anteriorly,  with  a  bysaal  Binns  on  the  anterior 
ventral  edge.  Beaks  small,  anterior,  and  slightly  prominent, 
with  on  obacui«  lunette ;  posterior  bingo  lino  witli  a  narrow 
interior    ridge ;     ligament    external.      Epidermis     sttonglf 

Animal  unknown  ;  probably  had  a  closed  mantle  and  nsp- 
ratory  Biphons. 

JXttribtttion,  9  species.  Ooal  Meaflurea,  asaodatod  with 
marine  animals.    Great  Britain,  N^ova  Sootda. 

FAMILT  XIX.— AjfATDflD*.* 

RiBEntiA  (see  p.  497). 

Mr,  Billings  describes  in  this  gennfl,  "  beneatb  and  in  ftont 
of  the  umbo,  a  small  aperture  of  a  semicircular  shape,  which 
appears  to  bo  fbe  entrance  to  a  tubular  passage  running  bsj:k' 
wards  over  the  transverse  plafo  into  the  general  cavity  of  tht 
body."     Ho  regards  it  as  a  byEsal  orifice. 

Mr.  J.  ~W.  Salter  referred  this  genus  to  tha  class  CmstaMA. 

Foitil,  4  species.    L.  Silurian,  Portugal ;  Canada,  England. 

Family  XXI, — PHOLADm^.t 
L  (see  p.  fi06).     Sub-genus,  Xy 

Type,  X.,  eVagnaAi^.    ^iKiHa.'ieoMa,  "^ks.. 


OONGHIFEEl. 

Shell  Iiaying  the  form  and  omamentatioii  of  Xylophaga,  but 
possesses  an  oblique  internal  postero-dorsal  ridge;  barrows, 
apparently,  without  a  shelly  lining. 

Mabtesia  (see  p.  505).  Sub-genus,  D^lcihyraf  Tyron,  1862. 
D.  Smithii,  Staten  Island,  burrowing  in  oyster-shells. 

SJieU  with  a  double  accessory  yalye;  the  principal  plate 
directly  oyer  the  umbones,  with  a  smaller  anterior  one  adjoin- 
ing. 

Tebedo  (see  p.  506).  Sub-genus,  CalohaUs,  Gould.  {T, 
furcdUndes,  Qray).  Siphonal  palettes  large,  long,  stilt-shaped , 
siphons  adherent,  only  becoming  free  at  the  tips. 

Distribution,  2  species.    Burmack,  Australia. 

Nausitora,  Wright,  1864.  N,  Dunlopi  (freshwater,  India). 
Siphonal  palettes,  outer  surface  convex,  covered  with  thick 
scale-like  striee,  inner  flat  or  slightly  concave. 

Distribution,  2  species,  burrowing  in  wood.  Bengal.  Aus- 
tralia. 
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